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VI GEOGRAPHER; 


Today is the 





10th of October, 2000. This is 
videotape deposition of Harold 
Burnley. We are going on the 
record at 9:14 A.M. 

* * * 

HAROLD BURNLEY, 

having been first duly sworn, was 
examined and testified as follows; 

* * ■* 

EXAMINATION 
*■ * + 

BY MR. HOPPER: 

Q. Good morning, Mr. Burnley. 

A. Good morning. 


Q. My name is Randy Hopper and I 

represent the plaintiffs in this action 
against your employer, Philip Morris. 




I think that 

for ease and 


c o m f o 

r t 

for all, I’m 

going to take 

care 

of a 

few 

housekeeper 

matters right 

up 

front 

w i 

th your couns 

el so that we 

can 

kind 

o f 

speed the dep 

osition along 

a s 

best 

w e 

can. 
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One 

of the 

housekeeping 

matters that 

I want 

to address 

initially is 

that in 

the questioning 


and the answer give and take, you have 


been depo 

s e d many 

t 

ines 

, I 

am a 

war 

e , 

and I t hi 

n k you a 

r e 

f a m i 1 i 

a r w i 

t h 

this 

process. 

But j U 5 

t 

as a 

g e 

n t 1 e 



reminder, 

please 

1 e 

t me 

f i 

n i s h 

all 

the 

questions 

before 

y o 

u t r 

y t 

o a n s 

w e r 

and 

I’ll try 

my best 

t o 

ret 

urn 

that 



courtesy. 

to alio 

w 

you 

t o 

finis 

h a 

1 1 


your answers before I ask another 

question. 

You are also aware that 


counsel in 

a deposition 

have 

the right 

t 0 

object. 

Your counse 

1 has 

the right 

t o 

object. 

I have the 

right 

to object 


and we have the opportunity, according 
to the procedure in a deposition, to 
enter those objections into the record. 

And counsel and I, in our 
experience will do our best, I ' ia sure, 
to give each other the time and the 
room to make those objections so that 
again, it creates ease and it creates a 


tn 
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procedure that is favorable to 
everyone, particularly the Court 
Reporter. 

One of the things we want to 
do to begin with is to enter into the 
record a number of stipulations. 

Counsel and I, Mr. Muehlberger, have 
essentially agreed to these and I would 


'l9 

like to get 

those on 

the 


I 

d 0 n f 

t know 

i f 

S 1 

pan on this 

0 r 

not or 

w e 

atf2 

by audio on 

this one. 



That the deposition is being 
conducted by the agreement of the 
parties; that any defects with respect 
to notice, time and location are 
waived; that any portion of the 
deposition can be used for any purpose 
by any party at trial; the deposition 
shall be on the record at all times; 
one defense attorney may object on 
behalf of the deponent; plaintiffs can 
utilise up to two attorneys to question 
the witness, as long as questioning is 
not repetitive; and the witness may not 
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as well as the CM0-2 


And then, I'm entering into 
the record Burnley Exhibit Number 
2, which are the reliance documents 
provided by the witness, which 
comprises those documents and the 
material that he is relying on for 
the basis of his expert testimony 
today. 

(Whereupon, the reliance 
documents were marked as Exhibit 
No. 2 for Identification) 

BY MR. HOPPER: 

Q. Are there any fee agreements 

or any fee statements or time records 
or anything to this point that you 
would provide me, Mr. Burnley? 

A. No . 

MR. HOPPER: If, in fact, and 

I'm not privilege to this 
information, but in the event that 
it is discoverable, I simply want 
to place on the record an 

objection — excuse me — place on 

t-Kc T-p.r'orri the rioht to reserve the 


Winm 
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your counsel hasn’t, or to follow up, 
that this deposition is not only being 
taken for discovery purposes but is 
also a trial deposition and will be 
used at trial and that you are aware of 
that. And that, in effect, you are 
testifying to the jury when you provide 
testimony today, is that understandable 
to you? 

A. Yes. 

Q. I would also like to remind 

you that this deposition is being taken 
on behalf of the citizens of Louisiana, 
the State of Louisiana and that, in 
effect, they are our clients, 
represented by these class 

representatives; is that clear to you? 
A. Yes. 

MR. MUEHLBERGER: You may have 

said State of Louisiana. You mean 

citizens of the State of Louisiana. 

MR. Hopper; Yes. If I 
misspoke, I apologize. 

I believe that now covers all 
of the housekeeping procedures that I 
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have at this point. 

Counsel, was there anything 
you needed or wanted to address at this 
early stage. 

MR. MU E HLBERGER: No. 

BY MR . HOPPER: 

Q. Okay, we'll proceed with the 

substance of the deposition now at this 


point . 


Hr. Burnley, you understand 


that your testimony is provided under 
oath today and having sat for 
depositions in the past, you know that 
all of your testimony must be true to 
the best of your knowledge and 
information? 

A. Yes, I do. 

Q. You are aware of the fact that 

because this is a deposition taken both 
for purposes of a fact deposition as 
well as for trial, that when you're 
addressing my questions, that you are, 
in effect, addressing the Jury? 

A. I understand. 

Q. Okay. In preparation for your 


.industrydocuments.ucsf.edu/docs/yfjl0001 


2011 9209 













deposition today, Mr. Burnley, did you 
meet with anyone before coming here 
this morning? 

A. X did. I met yesterday for 

about an hour-and-a-ha 1f with Mr. 
Muehlberger, Ms. Brown and Mr. Webb, I 
believe . 

Q. And did you meet with any 

other — and they are your counsel for 
Philip Morris, correct? 

A. Yes. 

Q. And did you meet with any 

other attorneys who represent Philip 
Morris in this proceeding in 
preparation -- 

A. No. 

Q. In the past, have you met with 

any other attorneys or any in-house 
counsel for Philip Morris in 
preparation for this deposition? 

A. No . 

Q. Have you met with any 

colleagues or any other employees of 
Philip Morris in preparation for this 
deposition? 
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09 : 27:50 


09:27:50 


09:27:52 


09:27:SS 


09:27:59 


0 9 : 2 8jj 0 0 


09:287 00 


Q. Have you met with any other 

expert witnesses or conferred with any 

of the other expert witnesses that your 

company has disclosed in this 
proceeding? 


Q. Have you reviewed any of the 
material presented -- any of the 
reliance documents by any of those 
other expert witnesses? 


Q. Can you tell me what material 

you have reviewed in preparation for 
this deposition? 

A. I actually have not reviewed 

any material in preparation for this 
deposition . 

Q. Ail right. Just so we are 

clear, I want to address that in 

particular . 

You have not gone back and 
reviewed any of your prior testimony 
from the Small lawsuit in New York? 

A. No, I have not. 
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09 : 28:39 


Q. Or the Barnes proceeding 
Pennsylvania? 


09:28:39 


A. No . 


09 : 28:39 


09:28:80 


Q- Or the Engle proceeding or 

trial in Florida? 


09:29:82 


A. NO . 


09:28 ihfrS 


Q. Or the ABC lawsuit? 


A. No . 

Q. Okay. You would just as soon 

forget about those/ right? 

Have you reviewed any 
materials, either that you had in your 
own possession or provided to you from 
your employer or anyone who works at 
Philip Morris that relates to the 
substance of this lawsuit? 

MR. MUEHLBERGER: In 

preparation for the deposition? 

BY MR. HOPPER: 

Q. In preparation. Ail of these 

are prefaced by that, certainly. 

A. I have not. 

Q. When you met with Mr. 

Muehlberger yesterday, how long did you 
say you met with him? 
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A. About an hour-and-a-half. 


09 : 29:36 


Q. Did you talk with him by 


w 1 \ 


09:29:39 


09:29:40 


telephone prior to the deposition to 
prepare for this deposition today? 


09:29:43 


A. No . 


09:29:49 


Q. And you haven't conferred with 


swt-.f,- .v • 


f"- 

09 : 294 : 5 ^ 


any of the other officers or any other 
colleagues of Philip Morris then? 

MR. MUEHLBERGER: Asked and 

answered. 

A. No, I haven't. 

BY MR. HOPPER: 

Q. You may notice, I dispensed 


: 30*09 1 


with some of the early formalities of 


having you state your name for the 

record, because I think we have covered 





09:30*24| 


09:30:26 2 


so much of that in other depositions in 
the past that I don't want to take the 

time to go into that. 

Can you state your current job 
for the record, and title, please. 


09:30:29 2 


A. Yes, I'm Vice-President of 


09:30:37 2 


Operations Planning for Philip Morris 


09:30:371 2 


USA. 


09:30:37 2 


Q. And as I see from your C.V., 
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you have held that position since on or 

about -- in or about May of 1998? 

A. That's correct. 

Q. And prior to that, you held a 

number of different jobs that I believe 
span, over the course of time, dating 
back to 1974 with Philip Morris? 

A. 1 9 7 3. 

Q. So you came in ’73 from Allied 

Chemical? 

A. That's right. 

Q. 1 also notice from your C.v. 

that in 1967, you received a degree, a 
Bachelor's of Science degree in 
Chemical Engineering from Virginia 
Tech; is that correct? 


A. Yes, it is. 

Q. And I see you grew up with 
Frank Sinatra in Hoboken? 

A. Well, I didn't grow up with 

him but I did go to Stevens for a 
while, yes. 

Q, Can you describe for me and 

for the Jury, the responsibilities that 
are involved in your job in Operations 
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Planning. And if you wouldn't mind, to 
go a step further with Process 
Development, since that's a division, I 
believe, of the R & D Department at 
Philip Morris? 

A. Sure. My job as 

Vice-President of Operations Planning 
is really to make sure that Philip 
Morris, USA has a strategy and a set of 
operational plans that are consistent 
with the mission of the company. And a 
set of plans that will enable the 
integration of the various departments 
in Philip Morris to collaborate to 
deliver against those strategies. 

I also have responsibility for 
production planning and production 
scheduling. 

As VP of Process Development 
in R & D, I was really responsible for 
defining and developing the tobacco 
processing technologies that the 
company needed strategically to meet 
its long-term objectives. 

We also did quite a bit of 
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work in trying to optimize, from a 
product quality or a product cost point 
of view, the manufacturing processes 
that were already in use. . 

Q. In past testimony, I'm aware 

that you have, in one way or another, 
distinguished your job from operations. 
Do you consider now that you are a 
Vice-President of Operations Planning 
that you are very much involved with 
the operations of Philip Morris? 

A. Oh, absolutely. 

Q. And do you report now to the 

COO of Philip Morris? 

A. I report to Dave Beran, who is 

Senior Vice-President of Operations. 

Q. Mould you spell that for me, 

please, the last name. 

A. B-E-R-A-N. 

Q, Now, at one point in the past, 

you reported to Ms. Cathy Ellis? 

A. Yes. 

Q. And she was the Senior 

Vice-President of R & D at Philip 
Morris; is that correct? 
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A. That's correct. 

Q. Does she still hold that 

position? 

A. She does not. 

Q. Who is in charge of R & D at 

this time? 

A. Urs Nyffeler. 

Q. Would you spell that for me. 

A. U-R-S N-Y-F-F-E-L-E-R. 

Q. Are you — did someone replace 

you as Vice-President of Process 
Development when you became 
Vice-President of Operations and 
Planning? 

A. Not exactly. There was a 

fairly massive reorganization and 
restructuring in Philip Morris, USA, 
and my job was sort of broken up and 
parceled out to a number of different 
departments. So, it's pretty hard to 
match some of the old jobs with the 
current structure. 

Q. Are you still involved with 

Process Development? 

A. Yes. In fact, one of my 
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accountabilities is to do planning for 
the research, development and 
engineering organization. 

Q. I'm aware, and you may have to 

correct me on this, that R & D at 
Philip Morris was separated at one time 
into three departments — process 
development, scientific affairs and 
then I'm not sure what the third 
department was. Was that the leaf 
department? 

A. No. There have been a number 

of structures over the years but 
generally the partitioning was product 
development, process development, 
research; and there was a scientific, 
later a scientific affairs group or 
organization as well. 

0. And that is what Dr. Carehman 

headed? 

A. Yes. 

Q. Does he still head that? 

A. No, he does not. 

Q. Who heads that division now? 

A. Rick Solana. 
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Q. Do you distinguish your job as 
Vice-President of Operations Planning 
from the manufacturing position, or do 
you consider yourself a part of the 
manufacturing at Philip Morris? 

A. Well, I'm part of the 

Operations Organization, which includes 
Manufacturing, Leaf, Purchasing, 
Research Development and Engineering, 
Quality Systems. 

And I'm probably forgetting a 
couple of other departments, but those 
are the main departments. So, my job 
is make sure we have got an integrated 
long-term strategy and plan to meet out 
objectives that crosses all of those 
departments. 

Q. And does Mr. Beran report to 

the CEO or President of Philip Morris 
then? 

A. He does. 

Q. And is that Mr. Szymanczyk 

now? ■ 

A. That's correct. 

Q. At one time you provided 
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testimony in one of the other cases I 

referenced earlier, that you had no 
direct accountability for Operations at 
Philip Morris. 

Do you consider that you do 
have direct accountability for 
Operations at Philip Morris now, with 
this new job since May of 1998? 

MR. MUEHLBERGER: Just object 

to the extent it misstates prior 
testimony. 

A. I guess 1 would have to go 

back and read the testimony. 

But what I think I said, if I 
recall correctly is, I was not part of 
the Manufacturing Department. 

Operations is a broader 
accountability than just manufacturing. 

I was not part of the 
Manufacturing Department, I'm still not 
part of the Manufacturing Department 
but I'm part of the operations, which 
includes manufacturing. 

If that helps clears it up. 

BY MR. HOPPER: 


LTI 

K) 
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0. Well, is it more a corporate 
level type job then, as opposed to a 
line job? 

A. It is, yes. 

Q. Okay. At one point I believe 
in testimony you have also provided, 
that you said there were approximately 
one hundred fifty people that reported 
to you. 

Do you stiil have that number 
of people reporting to you? 

A. No, I think in roy current job 

I have fifty-five or so. 

Q. Can you identify on your C.V. 

which job you held where you reported 
to Mr. Ken Houghton at one time? 

A. Sure. Actually, two. 

Director of Process Development and 
Vice-President of Process Development. 

Q. Is Dr. Cathy Ellis still with 


2 1 

Philip 

Morris 

■? 

2 2 

A. 

N o , 

she's not. 

2 3 

Q. 

She 

retired? 

2 4 

A. 

She 

left the company, yes 

2 5 

I’m not 

sure 

whether she actually 
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retired or not. 


09:41:34 


09:41:36 


09:41:39 


Q. In your current job as 

Vice-President of Operations Planning, 
do you still get involved in the 


09:41:42 


engineering aspect of the Process 


09:41:46 


Department the way you did in the past? 


09:41:47 


Well, I don’t have direct 


accountability to run the Process 
Department organization today, but I 'm 
still very interested in it and yeah, 
I'm still part of it in my planning 
role. 

Q. Well, in high school and at 

Virginia Tech in preparation for your 

Degree in Chemical Engineering, I would 
imagine you've studied a considerable 
amount of chemistry? 

A. Yes. 

Q. And have you done any advanced 

work or additional programs related to 
your Degree or your profession? 

A. Yes, I was actually enrolled 

in a.Master's Program at Stevens. 

After graduation I went to 
work for Dupont in New Jersey and 
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entered Stevens as an evening student 
and was majoring in chemical 
engineering. And returned a couple of 
years later to the Richmond, Virginia, 
area and transferred to Virginia Tech. 
They had a local extension school here 
and I continued graduate studies in 
Chemical Engineering at Virginia Tech. 

Q. That is what you refer to on 
your C.V. as post-graduate studies in 
Chemical Engineering? 

A. That's correct. 

Q. Are you licensed as an 

engineer? 

A. I am. 

Q, Under the auspices of the 

State of Virginia? 

A. Yes. 

Q. And what procedures did you 
have to go through in order to become 
licensed as an engineer? 

A. Had to sit for a two-day exam 

Q. Do you recall what year that 

was? Was it right out of college? 


n s e d 

a s 

a n 

A. 

Had 

t o 

Q. 

Do 

you 

Was 

i t 

r i 

A. 

No , 

i t 
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an approximate year. 
1 9 7 3 . 


It was around 









Q. Was that certification and 

licensure specific to chemical 
engineering or across the board for 
engineering? 

A. It was across the board for 

engineering. 

Q. So, theoretically, you could 

be licensed to work as an engineer in 
mechanical engineering or other areas 
of engineering as well? 

A. If I felt competent, yes. 

Q. Have you confined most of your 

career, whether with Dupont or Allied 
or with Philip Morris, to chemical 
engineering then? 

A. Chemical engineering and 

control systems engineering. 

Q. What is control systems 

engineering? 

A. It's application of 

electronics and computer systems to 
automatically control industrial 
processes . 
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Q. I assume you were trained and 

are - you consider yourself 

considerably computer literate then? 

A. I hope so. Although it's 

getting tougher. 

Q. But you understand the 

intricacies and the complexities 
associated with computer automation of 
industrial processes, then? 

A. Yes. 

Q. I assume as a system engineer, 

when you first came to Philip Morris, 
much of that job was involved in the 
monitoring and the development of those 

computerized automated systems that ran 
the manufacturing? 

A. That’s exactly right. 

Q. And for example, as chief 

process engineer, you would have done 
the same thing except you would have 

had a lot of people helping you and 
working for you, but you would have 
rendered higher judgments than they on 

those systems and processes? 

A. That's true, although as Chief 
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Process Engineer, I also had design 
responsibility for the industrial 
processes as well, as just the control 
systems accountability. 

Q. As an officer of the company 

who is involved in strategic planning 
and production planning and development 
of procedures and processes for Philip 
Morris, involving Manufacturing, Leaf 
Purchasing, R 4 D, and Quality Control, 
do you meet regularly with the heads of 
those various divisions? 

A. Yes. 

Q. On what basis? How often? 

A, At least twice a month. 

Q. And are those set meetings on 

your calendar? 

A. They are. 

Q. Standing, running meetings? 

A. Yes. 

Q. Now, Mr. Burnley, you have 

been disclosed in this litigation as 
both- a fact and expert witness; is that 
correct? 

A. Yes. 
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Q. And as an expert witness, how 

would you define and what would you 
consider to be the expertise you are 
providing to Philip Morris, the 
defendant in this case? 

A. Well, my field is really how 

the company makes its product. So, to 
the extent to which I can answer 
questions about any of our 
manufacturing processes, to a certain 
extent about ingredients and how 
ingredients are used, those are 
primarily the areas of my expert 
testimony. 

Q. And the statement of your 
opinions that you have offered as an 
expert in this litigation, states that 
you would be prepared to offer 
testimony as a mechanical and process 
engineer in the following areas: 
Manufacturing processes, including 
process controls used in making 
cigarettes; is that correct? 

A. That's correct. 

Q. Including state of the art in 
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cigarette manufacture? 




09:41 



09:49: 



A. Yes. 

Q. You are prepared to testify as 

to the reasons why Philip Morris uses 
ammonia compounds in its manufacturing 
processes? 

A. Iam. 

Q, You are prepared to testify 

and offer opinions on t h'e manufacture 
of various tobacco blend components 
used in the manufacture of commercial 
cigarette? 

A. Yes. 

Q. Including reconstituted 

tobacco processes? 

A. Y e s . 

Q. And you are also prepared to 

testify and offer opinions expressed by 
the plaintiffs expert witnesses in this 
litigation; is that correct? 

A. To the extent I'm qualified, 

yes. 

Including opinions expressed 
as to cigarette design, and the 
manufacturing process? 
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Q. Manufacturing patents? 

A. To the extent I'm familiar 
with them, yes. 

Q. Process specifications? 

A. Yes. 

Q. Process controls? 

A. Yes. 

Q. And machinery in the 

manufacturing process? 

A. Yes. 

Q . And you're basing your 

opinions offered in this case as an 
expert witness on your education, 
training and experience? 

A. Yes, 

Q. And you have stated that you 
plan to rely on your review of 
pertinent scientific and technical 
literature and your own company's 
research documents; is that correct? 

A. Yes, it is. 

Q. And evidence and testimony 

that comes forth in this case, you ar 
prepared to offer opinions on that? 
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To the extent I'm qualified, 


Q. I want to ask you some 

questions about those areas that you 
have just identified. 

What is a tobacco by-product? 

A. Well, when we or anyone 

purchases tobacco in a tobacco market, 
you are buying the whole leaf which 
includes a leafy part of the leaf 
itself, and it also contains some 
stemming material, sometimes called tt 
midrib, sometimes called the veins. 

And in the course of 
processing tobacco, the leafy portion 
is removed from the stem and that is 
the primary component of a cigarette 
blend. However, during the course of 
removal, there is some damage to the 
leaf. It's a friable agricultural 
product so some very small pieces of 
tobacco are generated. And there is 
also'some stem that is separated and 
become by-products. 

Generally speaking, when I'm 
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referring to tobacco by-products, I ' m 
talking about the stem material that 
was part of the leaf that's removed and 
the small damaged pieces of tobacco 
which result from the mechanical 
separation of the leafy portion from 
the stem. 

Q. Is the stemming and the 

removal of the leaf from the stem; is 
that done manually, or is it done as a 
part of the manufacturing process and 
through the equipment that you use? 

A. Actually, we use contractors 

to stem tobacco. Primarily in this 
country its Universal Leaf Tobacco, but 
there are others as well. 

It is a mechanical trashing 
process where whole leaf is introduced 
into a machine which pulls the leafy 
portion of tobacco away from the stem, 
cleans the small pieces of tobacco from 
the stem, and then separates into two 
or three different streams — the large 
leafy pieces, the stem, and the small 
tobacco pieces that are damaged as a 


J 
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result of the mechanical trashing 
operations. 

Q. In the history — and I'm not 

talking about history for the hundreds 
of years of tobacco growing and 
manufacture or rolling of cigarettes 
when I ask this question, just so that 
I'm clear — but in the current history 
of modern tobacco manufacturing, when 
were by-products first recaptured? 

When did you develop systems p 
or procedures to begin to recapture 
those by-products, or the small 
products, as you call them? 

MR. MUEHLBERGER: Object to 

the form. 

A. I can't give you a precise 
answer for the industry. To the best 
of my recollection, Philip Morris began 
to look for ways to reuse those 
by-products in the mid-'50s. 

BY MR. HOPPER: 

<2. Do you know what motivated 

that decision? 

A. Sure. It's primarily 

_____tn 
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economic. i mean, tobacco is a very 
expensive commodity, a very expensive 
raw material. And it contains, as 
purchased, about twenty-five percent by 
weight, stem. 

Plus, there is a three or four 
percent loss due to damage in 
processing . 

So, you might say that of the 
whole leaf that the company buys, 
without having available reconstituted 
tobacco processes, the yield would be 
approximately 2 5, 26, 27 percent less. 

Therefore, you would have to 
buy a lot more pounds of tobacco to 
make the same number of cigarettes. 

Q. If the small product wasn't 
reconstituted, what would you do with 
it? 

MR. MUEHLBERGER: Object to 


You would have to dispose of 


| 0 


MR . 

2 1 

the 

form. 

2 2 

A. 

You 

2 3 

it in s 

o m e e n 

2 4 

way. 


2 5 

BY MR . 

HOPPER 
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you lose some tobacco yield as well. 









So, my guess is that probably 

five or six percent of the purchase 
weight is not recovered. 

But that is just an estimate. 

It's been a long time since I have 
looked at the numbers. 

Q. Can you tell the Jury what is 

reconstituted tobacco? 

A. Sure. 

Philip Morris uses two 
processes to reconstitute tobacco; tha 
is to take the stem and the small 
tobacco pieces that I mentioned a few 
minutes ago and convert them into 
usable tobacco. 

One process is called BL, or 
blended leaf, and it’s a process by 
which tobacco is ground to a very fine 
consistency, mixed with certain 
chemicals, cast onto a stainless steel 
belt, dried, removed from the belt, cu 
into, small pieces, thereby enabling it 
to be used as a cigarette filler blend 
component. 
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The other process uses the 

same starting materials but uses a 
paper-making process. It's called the 
RL process. 

In this process, tobacco stem 
and small pieces are mixed with quite 
lot of water. The tobacco solubles, 

that part of the plant that is water 
soluble, is transferred into the water 
or into the liquid. The liquid is 
separated from the fibrous material, 
which is mostly cellulose. A sheet of 
paper is made with the cellulose. A 
lot of the water that was added to 
remove the solubles is removed and the 
solubles are reapplied to the sheet 
after a paper machine. 

And, therefore, the fiber 
portion and the soluble portion are 
recombined into a tobacco sheet. It i 
cut into fairly small pieces and used 
as a cigarette blend component as well 
Q. And the BL process, is that 
described as, or does BL represent 
blended-leaf process? 
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Q. And RL would be reconstituted 

or refined leaf; is that another term? 

A. I have heard that term used a 

w e 1 1 , y e s . 

Q. And you referred to the 

solubles, is that also the same thing 

as the liquor? 

A. Yes. 

Q. All solubles are considered 

the liquor content? 

A. When they are in solutions 

with water, they are referred to as th 
liquor strain. That's a paper-making 
term. 

Q. And what is RBW and GBW? 

A. Well, RBW stands for rich 

brown water. I don’t know what GBW is 
I have not heard that term before. 

Q. What constitutes the liquor 

content of the RL process? 

MR. MUEHLBERGER: Object to 

the form. 

A. Can you be a little more 

sDecific? I’m not sure I -- 
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BY MR. HOPPER: 

Q- Well, it's a soluble, correc 

A. Yes. 

Q. And what chemicals or 

compounds make up the soluble content 
or portion? 

A. I don't know. 

It's really everything that 
in tobacco that is water soluble, and 
there are probably thousands of 
compounds in that water soluble 
component of the tobacco plant. 

Q. Are the alkaloids a part of 

that soluble process? 

A. Yes. 

Q. Or content, excuse me. 

A. Yes, they are. 

Q. Is the soluble content 

primarily alkaloids? 

A. No . 

Q. Can you identify for me what 

would be the primary compounds or 
components? Is there anything that 
dominates over that soluble over 
anything else? 
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solubles and the cellulose are pumped 

through a device called a Size Press, 
which, 1 suppose you could think of it 
as an old-time washing machine ringer 
where you have two counter-rotating 
rolls. The liquid in the cellulose 
portion goes through the nip of the 
roll and the solubles are squeezed away 
from the fiber. So you have sort of a 
crude separation now between the liquid 
stream and a fiber stream. 

Q. In that process, I can follow 

your description as to the solubles 
being pumped away. But where do the 
fibers of the cellulose remain or go at 
that point? 

A. Okay. Following the fiber 
stream then, it's cleaned up some more 
because there is still some residual 
solubles there. So it goes through 
several stages of rewetting and 
separation, just in order to get as 
pure a fiber stream as possible. 

After that purification 
process, you go through a series of 
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devices called refiners, exactly the 

same equipment that is in a papermi 11 . 
And there are simply counter-rotating 
discs that are very close together so 
that any residual bundles of fibers are 
separated into individual fibers. And 
after the refining step, the fiber is 
pumped to a large chest called a 
machine chest. A lot of water is 
added. Now you have a very dilute 
solution of cellulose fibers and water. 
Those fibers and water are then further 
diluted, so the concentration of fiber 
is about ha 1f-a-percent to one percent 
fiber and the rest water. They are 
applied to a moving wire, or so-called 
fordiner on a paper machine. A sheet 
of paper is formed. It is removed from 
the moving screen by a transfer felt, 
dried on a large drum dryer called a 
Yankee Dryer. Further dried on some 
Can Dryers. 

And at that point, you have a, 
what we call a base web of tobacco, 
which is primarily a cellulose sheet. 
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very much like a sheet of paper. 
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Q. No solubles though, at that 

point? 

A. Very, very little solubles. 

Q. I understood you to say there 


was some 

added 

back in before 

you 

got 

to the re 

finement process, but 

for 

the 

most part 

it’s 

fiber? 



A. 

Yes. 

The objective i 

s to 

have 


no solubles there. 

Q. Why it is that in the 

manufacturing process of tobacco that 
you go through this separation process? 

A. You can't — the solubles are, 

first of all, gummy and sticky. You 
can't make a sheet of paper with a lot 
of tobacco solubles and fiber. You 
won't get good sheet formation. And if 
you think about how a paper machine 
works, it’s a screen, it's a moving 
screen, just like a screen on your back 
door. And what happens is, the fiber 
is distributed on that screen and the 
water drains through the screen. So, 
if the fibers were part of that, they 
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would be lost 

through 

the 

screen, 

10:06:36 

2 

you wouldn’t 

have the 

t a s t 

e of the 

10:06:39 

3 

tobacco there 

because 

the 

taste is 

10:06:41 

4 

really in the 

solubles 

and 

not in 

10:06:44 

5 

fiber stream. 




10:06:46 

6 

Q. Wait 

a second 

. You lost 


there. 

You have, prior to the final 
web sheet of the cellulose or the 
fibers moving through the process, and 
you have purged most of the solubles 
out, correct? 

A. Yes. 

MR. HOPPER: Can you go back 

and re-read his answer again, please. 

(Reporter read: And if you 
think about how a paper machine works, 
it's a screen, it's a moving screen, 
just like a screen on your backdoor. 
And 'what happens is, the fiber is 
diluted on that screen and the water 
drains through the screen —) 

MR. HOPPER: All right. Stop 

right there. 

BY MR. HOPPER: 
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There are vacuum boxes to help remove 
the water. And you remove as much 
water as you can on the wire and then 
you transfer the sheet of mostly paper 
with a felt, transfer felt, that 
carries it from the wire to a large 
heated drum called a Yankee Dryer, that 
further dries. 

After the Yankee Dryer, the 
sheet is dry enough to sustain its own 
weight, so you can peel it off the 
dryer. It's still fairly damp. It 
goes through a series of smaller dryers 
called Can Dryers. 

And then you end up with a, 
sort of a finished sheet of paper. Not 
a finished sheet of tobacco, because 
the solubles have to be reapplied. 

Q. Do you consider that finished 
sheet tobacco at that point? 

A. No . 

Q. What is it? 

A. It’s a cellulose sheet, very 

much like a brown paper bag. Because 
the fibers — excuse me -- the solubles 
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that give the sheet its character and 


10 : 09:29 


its taste have been separated 


10:09:32 


Q. If you didn't 


and I 


10 : 09:35 


presume as I understand this process. 


10:09:38 


you do add the solubles back, correct? 


10:09:42 


A. That’s right 



10:»ai 42 
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If you didn't, what would you 


10 :p®T 4 s 8 have or do with the sheet you have at 


that point? 


MR. MUEHLBERGER: Object to 


10: pip I; 1 2 


the form. 


A. I guess it would be a 

do-nothing process. You would have to 
throw it away because you wouldn't want 


1 6 


to smoke it. 


BY MR . HOPPER : 


10: &***#<L i 7 


Q. Why is that? 
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It tastes bad. It tastes like 


smoking a piece of paper. 


If I just rolled up a brown 


10:10:04 2 1 paper bag from the grocery store and 


10:10:05 22 


lit it and tried to smoke it at that 


10:10:05 2 3 point, is that what you’re saying it 


10:10:05 2 4 


would taste like? 


10:10:11 25 


MR. MUEHLBERGER: Object to the 
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back it? it 

almost 

seems 

dis-economic 

to do that in 

a way. 

Can 

you explain 

that to me — 




MR . 

MUEHLBERGER: 

Object to 

the form. 




A. Sure 

- 



MR . 

HOPPER: 

Could you cut me 

a little 

bit of 

slack. 

Jim? I'm 


trying to just truly understand 

this. 

A. Sure. Remember I described 

the very dilute fiber solution and the 

screen . 

BY MR. HOPPER: 

Q. Right. 

A, If the solubles were part of 

that, if they had not been separated, a 
couple of things would happen. 

First of all, the viscosity 
would be very high, and you wouldn't 
get good drainage on the wire. You'd 
plug the wire. And you wouldn't really 
be able to form a sheet of paper. 

The other reason is, remember 
that the liquid components, or the 
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water, or the solubles, if we left them 

there, would drain through the fiber 
and through the screen and they 
wouldn't remain with the sheet. 

Q. Well, that is what happens 

anyway, isn't it, when you are purging 
out the solubles? 

A. Except that we collect those 

solubles. We remove a lot of the water 
that was added in order to make them 
water soluble, and then we reapply 
those solubles to the finish sheet 
after the paper sheet is formed, or 
after the base web is formed. 

Q. And how do you do that? 

A. It's done in a device or a 
machine called a Size Press. 

Again, very similar to 
paper-making technology. 

The water that was added is 


2 1 

mostly removed in 

evaporators 

S 0 

the 

2 2 

solubles are 

now in balance with 

what 

2 3 

the Sheet of 

paper 

can absorb 

• 


2 4 

The 

paper 

goes, the 

dried 

2 5 

paper goes through 

, again, a 

set 

o f 



ittp://legacy.library.ucsf.ed0<!liflt(sanrtlffstf)jO)^pdtv.industrydocuments.ucsf.edu/docs/yfjl0001 


52011 9249 




10 : 12:56 


1 


rolls, papers through the middle of 
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them. And liquid, the liquid soluble 
stream is pumped into the nip and as 
the paper goes through the nip, it just 
reabsorbs like a sponge, the solubles. 

And then the sheet is dried to 
about twelve percent moisture, cut up 
into small pieces, packed out and used 
as a tobacco blend component in our 
cigarette packers. 

Q. And is that process that you 
just described of separating out the 
fibers from the solubles, is that the 
reconstituted tobacco process? 

A. Well, both processes are 

generically referred to as 

reconstituted tobacco process. This is 
called the RL process. 

Q. When you separate out the 

solubles, is that referred to as an 
influent process, when you collect it? 

MR. MUEHLBERGER: Object to 

the form. 

A. Not to my knowledge. 


.ini 
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Q. As compared to effluent? 

You're not pumping it and draining it 
away as waste, correct? 

A. No, It's not. It's recovered 

andlaterreused. 

Q. And where do you recover it? 

Where do you hold it, or contain it? 

A. In tanks. 

After it’s separated, it's 
held in tanks. It goes through a 

couple of devices to remove any 
residual fiber that may be in it, 
remove any sand that may be in it. And 
then it's pumped to large evaporators, 
the same type of device that are used 
to concentrate orange juice, because we 
have added a lot of water and we have 
to remove that before we can apply it 
back to the sheet. 

So, those solubles are 

concentrated in these evaporators and 
then reapplied to the sheet in the 

right proportion in a Site Press. 

Q. And how do you reapply it to 
the sheet? 
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evaporation step — we also add some 

flavors before the solubles are 
reapplied to the sheet. 

So, I guess in summary, we 
have removed some additional fiber and 
sand, we removed potassium nitrate and 
we have added flavors before reapplying 
the solubles to the sheet. 

Q. Do you know approximately how 

much nitrate is left in that soluble 
after you go through the dinitrate 
process, denitration process? 

A. Yeah, it depends on the crop 
year. 

Certain years, because of the 
growing conditions, contain more or 
less potassium nitrate. It's the way 
the plant takes it up. But I would 
say, sort of an over the years average, 
we were removing something over sixty 
percent of the potassium nitrate that 
is there. 

If you had a dry crop year, 
for example, where the stems 
concentrated more potassium nitrate, 
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you would remove more 


maybe 65 or 70 
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percent . 

Q. On that issue, it's my 

understanding that most tobacco farmers 
are still heavily dependent upon 
nitrogen fertilizers. Is that your 

knowledge and understanding? 

A. Oh, I think the plant needs 

nitrogen to grow. So, that is true, 

yes. 

Q. Have you ever — has your 

company ever worked with the farmers to 
set any standards as to the level of 
nitrogen that they may use? 

A. Well, the land grant 
universities in the U.S. generally work 
with the farm community to establish 
fertilization rates. 

Our Leaf Department is, you 
know, very active and collaborative 
with the land grant universities and 
they play an advisory role. But I'm 
not sure exactly, you know, to what 

level their involvement is. 

Q. What is WEL? 
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A. MEL stands for weak extract 

liquor. 

Q. And can you describe what that 

is? 

A. Sure. I'll take you back to 

the pulper, where water is added to dry 
tobacco to remove the solubles. And 
then we go through a series of presses 
to separate the fiber from the liquid. 
But it's a three-stage countercurrent 
extraction operation or press 
operation. 

And some fresh water is used 
in the last stage to remove as many of 
the solubles as you can. And the 
liquor stream that results from the 
third stage of separation is called 
W-E-L. It just contains a very dilute 
level of solubles. 

Q. And is that different or 
distinctively different from SEL? 

A. Well, SEL is the more 
concentrated liquor from the first 
stage of pressing. 

Q. Is that, "strong extract 
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liquor"? 

A. Yes. 

Now, all of these streams are 
eventually mixed and that water is 
removed. So, they're just there for 
processing reasons. 

Q. Why do you draw a distinction 

between the two? What is the point? 

A. Again, they are old 

paper-making terms. This process is 
copied from traditional paper-making 
and they do the same thing. And they 
just classify the liquor streams based 
on the concentrations of solubles, from 
weak to strong. 

Actually, there are three. 

Weak extract liquor, strong extract 
liquor and CEL, which is concentrated 
extract liquor. 

So, it just depends on the 
levels of solubles in that particular 
stream. 

Q. Of WEL, SEL and CEL, which is 

the concentrated extract liquor, is 
there any separation out of the 
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compounds distinct to those three 

liquors? Or are they found in all of 

those liquors? 


A. 

They are 

found 

in all of 

them 

Q. 

You don't 

have 

alkaloids 

i n 

but 

not in WEL 

or CEL? 


A. 

No . 





Q. With respect to the alkaloids 

in the solubles, have you ever taken 
any steps -- does the company ever 
attempt to measure the content of the 
solubles? 

A. No. 

I mean, I have for some 
special studies from time-to-time used 
alkaloids as a tracer, but it’s not a 
routine production measurement. So, 
the company, on a day-to-day basis of 
running its plants doesn’t pay any 
attention at all to the alkaloid level 
Q. Has there ever been a unit in 

Philip Morris called TQAF that ever 
measured alkaloid content in solubles? 

A. I don't think in solubles. 

TQAF was a laboratory called the 
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Tobacco Quality Audit Facility, and 
their function was to look at the 
chemistry of purchased tobaccos. 

I think from time-to-time they 
also did audits on reconstituted 
tobacco in some of our blends as well. 

But again, this, would have 
been a long, after-the-fact audit 
measurement. 

Q. Is that Tobacco Quality Audit 

Facility within Philip Morris? It's 
not an outside agency or unit, is it? 

A. It was within Philip Morris. 

We, several years ago, stopped 
doing the leaf analysis. 

Q. And why is that? 

A. Well, there was a belief, a 

dream, I guess, that if you knew enough 
about the chemistry of the leaf, that 
you could put together leaf blends that 
would taste the same without relying on 
a lot of humans experts to smoke a lot 
of samples. We just never could get 
good correlation. 

S o , 


10:23:49 


it turned out to be an 


10:23:54 


expensive process and very little, if 







any, value. So, we stopped doing it. 

It was a large experiment that occurred 

over several years. 

Q. From when to when? 

A. I don’t remember. I’m sorry, 

I just don’t remember the dates. 

Q. Of the alkaloid portion of the 

solubles, other than nicotine, what 
else would be included among the 
alkaloids? 

what other chemicals or 
compounds would comprise the alkaloids? 

A. Well, nicotine is, by far, the 

largest alkaloid in tobacco. There are 
some other minor alkaloids. Nornicotine 
for example. 

But they're in very, very 
small concentrations. 

For the most part, almost all 
of the alkaloids in tobacco are 
nicotine . 

Q. Do you have a figure you might 

put on that? 

A. Oh, I guess, just to put it in 
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perspective for you, probably 95 

percent or more. 

THE WITNESS; Do you mind if 
we take a short break? 

MR. HOPPER: No. Would be 

happy to. 

THE WITNESS: Thank you. 

VIDEOGRAPHER: Going off the 

record at 10:25 A.M. 

(Off record.) 

' VIDEOGRAPHER: Returning back 

on the record at 10:36 A.M. 

BY MR. HOPPER: 

Q. Mr. Burnley, is it at this 

stage of the solubles, before you 

recombine them with the fibers, that 
the humectants and preservatives and 
flavoring is added? 

A. Yes. 

Q. And can you describe that 

process and procedure? 

A. It’s pretty simple. 

The solubles are pumped to a 
tank where the other additives are 
added. And then the mixture is pumped 
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out of the tank to the Size Press as I 
described it a little while ago, for 
reapplication to the sheet. 

Q. Why do you add flavors to the 
solubles? 

A. To flavor the sheet. To make 

it subjectively more acceptable. 

Q. What do you mean when you say, 

"subjectively more acceptable"? 

A. Make it taste better. 

Q. To an individual who might 

smoke the tobacco? 

A. Yes. 

Q. Isn’t it true that you also 

add those flavors to make the product 
more inhalable? 

MR. MUEHLBERGER: Object to 

the form. 

MR. HOPPER: What is your 

objection? 

MR. MUEHLBERGER: I don't know 

what you mean by inhalable. At 

what point in time? 

MR. HOPPER: At what point in 

time? At any point in time someone 
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going to undergo a lot more processing, 
it’s going to be combined with other 
tobaccos, other reconstituted tobaccos, 
cut and made into a cigarette. 

The humectants tend to retain, 
help retain moisture to make the 
tobacco soft and pliable so it can be 
formed into a cigarette without turning 
to dust. 

Q, And you add preservatives for 

what purpose? 

A. To make sure there is no 

microbial action taking place that 
could have the effect of spoiling the 
RL . 

Q. There are microbes that come 

in from the raw feed stock into the 
manufacturing process that are retained 
in the tobacco and you add the 
preservatives to destroy those 
microbes? 

A. That is approximately correct, 

yes . • 

Q. There is a term that X believe 

your company uses called POL. Can you 
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tell me what stands for? 

A. Yeah, it stands for public 
opinion laboratory. And it's just our 
way to evaluate our product using a 
panel of consumers. 

So, if we make a change to the 
product and we want to evaluate how the 
consumer may react to that change, 
accept that change, we send product to 
the consumer and ask them to fill out a 
ballot about the product. 

Q. Do you invite consumers to the 

company or to agents that the company 
may employ to run focus groups? 

MR. MUEHLBERGER: Object to 

the form. 

A. We do use focus groups as 

well, yes. 

BY MR . HOPPER: 

Q, Would that be considered a 

part of this public opinion laboratory? 

A. No. Public opinion laboratory 
is used for external sensory evaluation 
of the product. 

q. And what would sensory 
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be telling you that they're evaluating 

to derive at a label of stronger or 
weak? 

A. They don't. 

Q. You have never heard that term 

identified or defined? 

A. NO . 

Q. Is it possible it's defined in 

terms of the taste. 

MR. MUEHLBERGER: Object to 

the form. 

A. It's however the customer 

defines it. 

I mean, there aren't any 
instructions on what is more or less 
strong or what is better or more. 

Q. What does the company like to 

get in the way of feedback on a range 
of variables as to those opinions from 
the laboratory? 

A. It's typically used to 

evaluate changes to a product. So, we 
have-a history or a data base on how 
consumers rate their products. 

Let's assume it's Marlboro. 
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So, we have a profile for Marlboro, a 
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certain strength rating and a certain 


y \ 


10:42:26 


liking rating. And we simply -- 
Q, Excuse me. Liking? 


score . 


Liking rating. 

Liking, L-I-K-I-N-G? 

Right. It's a numerical 
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And we give them a product to 
smoke that represents a change in 


something, and we ask them the same two 




questions. How does it compare with 


your current product in terms of 


strength or liking 


And if the differences are 


10 : 42^4 


large, it tells us that the customer is 


10: £U4SiJ 
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going to perceive a difference in these 
products and we had better think pretty 
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hard about making a change. 

Q. And flavor certainly is a 
strong component of that, correct? 


10:42:57 


Sure. 


10 : 42:59 


Q. And are such things that you 


10:43:00 


do as a part of this POL process 


10:43:00 


related to blend component studies? 
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A. 


Sure. 


I mean, if we changed a 



blend component, we would ask the 
consumers to evaluate the change and 
see how he or she perceived the change. 
Q. And what is a blend? 

A. A blend is really a recipe of 

the individual tobacco types that are 
used to make up the cigarette filler. 

It could be different grades 
of flue-cured, different grades of 

Burley, changes to the RL flavor 
system, for example, change to a 
processing condition in reconstituted 
tobacco. 

It could be the amount of 
oriental tobacco used. It could be the 
amount of expanded tobacco or expanded 
stem that's used. 

It could be any number of 

changes that could affect the blend 
recipe for the cigarette, 

Q. Can the consumer evaluate down 

to those differentials between blends? 

A. Well, we -- our leaf blenders 

generally work with the blend and make 
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a modification that they believe the 

consumer will not be able to 
differentiate . 

And this is sort of a final 
test. I mean, the leaf blenders do the 
work to make the substitution or to 
make the change, and this is just a 
confirmation with the consumer that, 
it's okay, I can’t tell the difference. 

Q. Isn't it true that one of the 

effects that you like to have feedback 
on, though, is the inhalability of your 
product ? 

MR. MUEHLBERGER: Object to 

the form. 

A. I have never heard any measure 

referred to as inhalability. 

Q. But under that auspice of 

whether it's strong or weak, isn't that 
typical of the feedback that you get? 

A. I don't think it's typical of 

the feedback we get. I suppose if the 
smoke were irritating, the consumer 
would either say it's stronger or they 
don't like the product as much. 
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Q. And irritating in what respect 

when you use that word? 

A. Irritating in the throat. 

Throat or mouth or lungs. 

MR. HOPPER; Can we go off the 
record for a minute. I just want 
to take a real quick break. 

VI DEOGRAPHER: Going off the 

record at 10:46 A.M. 

{Off record.) 

VI DEOGRAPHER: Going back on 

the record at 10:49 A.M. 

BY MR . HOPPER: 

Q. Mr. Burnley, in the removal of 

the solubles, you described for the 
Jury a moment ago that nicotine is the 
largest alkaloid within all of the 
alkaloid content in those solubles as 
about ninety-five percent; is that 


:: 

2 0 

correct? 


2 1 

A. 

Yes 

2 2 

Q. 

I s n 

2 3 

been -times w 
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nicotine 


2 5 

the soluble 


Q. Isn’t it true that there have 
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Q. Was there Accord? 

A. Accord is a different product 

Q. What is Accord? 

A. Accord is an electrically 

heated cigarette. 

Q. Were you involved in that 

process development and product 
development? 

A. Yes. 

Q. Can you tell me what your rol 

was with Accord? 

A. Sure. First of all, I was 

part of the management team that made 
lot of the strategic decisions during 
the course of the development of 

Accord . 

But my direct development was 
developing the tobacco mat that was 
used to generate the tobacco aerosol, 
flavored aerosol -- 

Q. Excuse me. Tobacco mat? 

A. Hat. 

.Q. Thank you. 

A. Which generated — which was 

electrically heated and generated 
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tobacco aerosol which gives the 
consumer the tobacco taste from this 
product . 

Q. And you test-marketed that 

product? 


A. Yes. 

Q. How far or widely did you 

test-market it? 


A. It's currently being 

test-marketed in a couple of hundreds 
stores in Richmond, Virginia. It's 
also being test-marketed in quite a few 
stores in Japan, in Osaka. 

Q. Has your company or other 

colleagues of yours made a 
determination that Accord is 
commercially viable at this time? 

A. We believe it is commercially 

viable . 

Q. How would you compare, other 

than the fact that Accord is 
electrically heated versus smoked; how 
would you compare it to the regular or 
typical brands of tobacco that Philip 
Morris markets? 
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A. From what point of view? 

Q. Well, from any of the points 

of view that you are involved in with 
the process development and/or the 
manufacturing process that you just 
spent so long a time laboring to define 
and describe for me. 

A. Well, it's a very, very 
different product. 

First of all, the tobacco is 
prepared on a process that is very 
similar to the RL process, where ground 
-- or a sheet is made very much like 
RL, and then ground tobacco, ground 
Marlboro filler, for example, is 
applied, is coated on the sheet. 

And this mat then is formed 
into a ring and there are eight 
heaters, electrically operated hea 
around the ring that fire when someone 
puffs on a cigarette to generate a 
tobacco aerosol that is roughly the 
equivalent of an ultra-low delivery 
product. 

Q. That is the question I was 
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trying to get at. 

What is an ultra-low delivery 

product? 

A. It's a cigarette that would 

generally deliver a tar of four or 
five, six milligrams. 

Q. And how much nicotine would it 

deliver? 

A. I don’t recall precisely. But 

it would be pretty much in proportion 
with conventional cigarettes. So, the 
nicotine delivery is very normal for 
that tar delivery. 

Q. How do you measure the level 
of nicotine in a cigarette, ultra-low 
delivery cigarette. 

A. Use the FTC tar and nicotine 

system. 

Q. Do you measure it — excuse 

me. Were you finished? 

A. Yes, I'm done. 

Q. Do you measure it by PH? 

A. I'm sorry. By what? 

q. Do you measure it also by PH? 

A. By PH? No. 
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what would the PH be of an 


ultra-low delivery cigarette? 


Iff” \ 
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10:54:38 


MR. MUEHLBERGER: Object to 


the form. 


10 : 54:41 


You're going to have to be 


10:54:41 


more specific. I'm not sure I 
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understand what you are referring to. 

Q. Is there an average PH of 
about 5.5 in an ultra-low cigarette? 


10:S 4:47 


A. If you're talking about smoke 


PH, the smoke PH of our products run 
around five, five-one, five-two. 


generally speaking 


Q. What are some of the other 
distinguishing characteristics between 
Accord and an ultra-low? 

A. Well, the tar, the composition 

of the tar is very different for this 
product. 
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A lot of compounds that the 
public health community has targeted as 


10 : 55:20 
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problematic, being harmful, are a 
function of the combustion temperature 
during smoking. Combustion -- there is 


10 : 55:34 


no combustion in this product. The 
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cigarette is heated at a relatively low 
level. Therefore, the composition of 
the tar is quite different. 

A lot of the substances that 
public health authorities have targeted 
as being problematic are very 
dramatically reduced. Sometimes 
eliminated altogether. 

The cigarette produces no 
sidestream because it's puff on demand. 

The consumer has no control 
over the puff size because the 
electronics determine that 
automatically. 

The product is inherently fire 
safe because there is no burning coal, 
there is only a heat source when the 
consumer decides to take a puff. 

So, there are a lot of 
differences between this product and 
conventional products. 

Q. What is the PH of the Accord? 

A. X don't know. 

Q, In the smoke? 

A. I don't know. 
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Q. Who would know? 

A. Well, I have never really seen 

it measured in any of the data sheets 
or any of the meetings I have ever been 


I guess it I were going to 
ask, I would ask Sue Wren. 

Q. And who is she? 

A. She is in charge of product 

development for Accord. 

Q. R-E-N-T? 

A. No, W-R-E-N. 

Q. Is the nicotine content in 

Accord more or less than the ultra-low 
or conventional cigarette? 

A. It's pretty proportional. Per 

milligram of tar, it would be right in 
the range with conventional cigarettes. 

Q. And what would that be? 

A. I don't know off the top of my 

head. I would have to look at a pack. 

I just don't remember. 

■q. Is the Accord — excuse me. 

Let me restate that. 

Does Philip Morris still 
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convene Vision 2000? Are you familiar 


10:$9:32 


with that? 


10:59:32 


10:59:32 


That's no longer held or 


10:59:32 


considered a part of the planning 


10:59:32 


process in strategic planning in Philip 


lO:^: 35 


Morris for new products? 


1C; spiral 


I don't ever remember it, to 


be honest with you. 


10:59:42 


Q. P - 9 6 ? 


A. P-98, yes. 

Q. And then followed by P-2000 or 

Vision 2000? 

A. Okay, perhaps. P-98 was 

simply a way to look several years down 

the road at what changes we wanted to 
make to the product and get the right 
technical resources focused on making 
those changes, so you have a particular 
goal to shoot for. 


11:00:09 


I don't really remember Vision 


11 : 00:12 


2000, but it may have been something 


11:00:14 
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similar . 


Q. Would Accord have been 
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conceived as a part of these processes 
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And a number of ideas 
surfaced, including electrically h e'a t e 
cigarettes . 

At the time, the battery 
technology and metals technology and 
miniaturization of electronics had not 
evolved to the point where it was 
commercially feasible. 

But the company began 
experimenting with the concept, red- 
boarding techniques and car batteries 
and very early prototypes to prove the 
concept and begin to measure changes i 
smoke chemistry. 

We also wanted to reduce the 
annoyance factor of smoke and a lot of 
the odor. So, the idea of 

puff-on-demand so the cigarette was nc 
burning between puffs, or smoldering 
between puffs, became an objective as 
well. 

So over time, as we learned 
more- and as there were technology 
advances in metals and electronics anc 
battery technology, we began to put 
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together some commercial prototypes of 
this product and a couple of years ago 
introduced them into test-markets . 

And I will tell you that the 
first couple of models didn’t taste 
very good. But we made a lot of 
improvements subjectively to the 
product. We have gotten the product 
smaller. 

You've got to understand that 
the smoking ritual is very different. 
It’s probably not for everybody and it 
takes some getting used to. 

But we have stuck with the 
product. We are proud of the product. 
I think the smoke chemistry data is 
pretty interesting, pretty clean. 

Q. What do you mean by that? 

A. I mean that a lot of the 

compounds that have been targeted by 
public health authorities as being 
harmful are significantly reduced. 

Q, Can you identify some of the 

those constituents? 

A. Sure. Certain aldehydes. 
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certain po1yaromatic hydrocarbons, 


carbon 

monoxide, ben 

zo(a)pyrene 

* 

T h e c s 

are a 

whole host of 

them 

• 



Q ■ 

Can you des 

cribe for m 

e 

the 

Next product that yo 

u re 

f e r r e d 

t o 

a 

moment 

ago? 





A. 

The denicot 

i n i z 

e d Next 

7 


Q. 

Yes. 





A. 

Sure. It w 

as a 

c o n v e n 

t i 

o n a 1 

cigarette made from 

t o b a 

c c o t h a 

t 

had 

been s 

upercritically 

ext 

r a c t e d 

t o 


remove 

— I think ou 

r t a 

r g e t w a 

s 

t o 

remove 

ninety-seven 

p e r c 

e n t of 

the 

nicotine . 





0. 

And why was 

t h a 

t a g o a 

1 

or an 


objective? 

A. Through some focus group 

testing, we believed that the consumer 
was interested in a nicotine-free 
product. 

Q. Why? 

A. Because they told us they 

were'. 

Q. But what was their motivation 

when they told you that? 
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MR. MUEHLBERGER: Object to 

the form. 

A. I don't know. 

BY MR. HOPPER: 

Q. Did they tell you that because 

they believed nicotine was addictive? 

A. I don't know. I was not 

really part of the focus group. Never 
really saw the research. 

Q. Did you confer with any of the 

people in marketing in your position as 
Vice-President of Process Development 
in ramping up for the manufacture of 
this product? 

A. Well, we had routine meetings 

with the entire launch product team, 
which included people from marketing. 

Q. Was any of the — was any of 

the feedback received about 

denicotinizing the Next product related 


11:06:21 

2 1 

t 0 

a d d i 

ction? 

11:06:21 

2 2 



MR. MUEHLBERGER 

11:06:21 

2 3 


the 

form. 

11:06:21 

2 4 


A. 

Not that I reca. 

11:06:21 

2 5 

BY 

MR . 

HOPPER: 
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Q. 

A. I don't recall it being 

discussed. 

Q. You have never been a part of 

discussions at Philip Morris with any 
of your colleagues where addiction was 
discussed? 

A. To be honest with you, not 
since the litigation began in late '94. 

Q. And you're testifying today to 

the Jury that in the discussions in 
planning and strategic development of 
Next, that denicotiniilng that product 
had nothing to do with either feedback 
related to addiction? 

MR. MUEHLBERGER: Object to 

the form. 

A. Not to my knowledge. 

I mean, sure, you would have 
some watercooler conversations where 
people would say, well, it's not going 
to sell because it doesn't have 
nicotine. But yet you had a lot of 
other people say, people smoke for a 
lot of reasons and the consumer was 
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l telling us that they would like to have 


LI:07 : 22 


11:07:22 


11:07:22 


11:07:23 


11:07:26 




a nicotine-free product/ so let's try 
to provide one. 

Q. In their telling you they 

would like to have a nicotine-free 
product, was the feedback ever based on 
the fact that they were concerned about 
addiction? 

MR. MUEHLBERGER: Objection. 

Asked and answered. 

A. I don't know. 

BY MR. HOPPER: 

Q. Who would know? 

A, To tell you the truth, I don't 
know today who would. 

I guess if wanted to track it 
down, I would go to the Senior 
Vice-President of Marketing and ask her 
who was involved at that time. 

Q. And what years was Next in the 
developmental stages at Philip Morris? 

A. 1988 through, probably -- I'm 

trying to remember now. 1993, *94. 

Q. And were you -- I'm sorry. I 

cut you off. I thought you were 
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design and In the process development 
of that plant? 

A. I was. 

Q. And what was your role and 
responsibility? 

A. Well, at the time I was 

Director of Process and Project 
Engineering, so the conceptual design 
of the plant was done by my department 
and a lot of my engineers managed the 
commercial design and construction of 
the facility. 

Q. Did you believe in the Next 

product? 

A. I did. I was excited about 

i t . 

Q. Why? 

A. It was a great piece of 

technology. It worked really well. I 
had always believed that there was a 
lot more to the smoking experience than 
nicotine. I thought it was a niche 
market for the company. »e had great 
technology and 1 thought it would be a 
successful product. 
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Q» More appropriately asked. 

A. Well/ there was a so-called 

extraction loop, contained two very 
large pressure vessels. Tobacco was 
placed in one vessel and stem was 
placed in another vessel. And the 
purpose of the stem was to absorb the 
nicotine that was removed from tobacco. 

In high pressure, 

suparcrictical carbon dioxide was 
circulated through that loop, removing 
nicotine from tobacco and depositing it 
on the stems. 

Q. How did you effectively go 

about depositing the alkaloids back on 
to the stems? 

A. Well, the stems are generally 

low in nicotine and the mass transfer, 
or the driving force, tends to be from 
an area of high concentration to an 
area of low concentration. 

Q. Can I stop you there just so 

I'm clear? 

A. Sure. 

Q. From the leaf to the stem, you 
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are saying' 

A. Right. 

Q. And that is in the raw feed 

stock coming into the plant, correct, 
that you are describing it; at that 
point in t ime ? 

A. We started with cut tobacco, 

finished cigarette filler, put it in a 
large vessel, put the stem in another 
large vessel and circulate at high 
pressure C02 through the loop. 

It extracted the nicotine from 
the tobacco and reapplied it or 
redeposited it on the stem. 

Q. Was that technology available 

prior to the conceptualization and 
development of the Next product? 

A. Well, we had -- Philip Morris 
had bought -- purchased General Foods a 
year or so earlier. And General Foods 
had developed a supercr i ct i ca 1 C02 

extraction to decaffinate coffee. 
Nicotine and caffeine are both 
alkaloids. They are sister compounds, 
they behave in very much the same way. 
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Q. And it was prior to the 

ramp-up of Next? 

A. Yes. These were just pilot 

studies to see if it would work. 

Q. But Philip Morris was aware of 

the supercrictica 1 process prior to the 
purchase of General Foods, correct? 

A. Presumably. 

Q. You had that technology 

nomenclature and procedure available to 

you. 

MR. MUEHLBERGER: Object to 

the form. 

A. I'm not really sure what 

you're — 

BY MR . HOPPER : 

Q. Is it my use of the word, 

"nomenclature" or what? 

I'm not where you’re coming 

from on that one. 

MR. MUEHLBERGER: I don’t 

understand what the question is. 

It was so vague and ambiguous to 
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BY MR . 

HOPPER: 



Q. 

You can answer it. 



A. 

I don't understand 

the 


question, either. 




If you are asking 

me did 

Philip 

Morris have knowledg 

e that 

General 

Foods was using sup 

ercrictical 

C 0 2 to 

decaffinate coffee. 

I would 

guess so. 



Q. 

But I'm asking — 

what 

I ' m 

asking 

you, to be clear, is 

you 

didn' t 

have to 

purchase General Fo 

ods 

t o 

implement that technology? 



A. 

No . 



Q. 

You were cognizant 

o f 

the 

availability of that technology 

7 

A. 

That's right. 



Q. 

You had it within 

the 

corpus 

of your 

R & D department — 



A. 

Yes. 



Q. 

— that’s what I ' 

m as 

king. 

A. 

And actually. General 

Foods 

d i d n 1 t 

own all of the decaffini 

z a t i o n 

patents 

There was -- the 

Max 

Planck 


Institute in Germany really owned the 


i 
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patents and we ended up taking a 
license from Max Planck to operate the 
process. 

Q. After you extracted the 

nicotine in this process, before you 

reapplied it to the stems, was the 
nicotine held in containers, or how did 
you contain it? Where did it go? 

A. It was dissolved in the C02. 

It was a continuous process. 

Q. So it was kept in a gas vapor 

phase? 

A. Yes. 

Q. For how long? 

A. I can't recall what the flow 

through the loop was, but their 
velocities were very high. It was 
probably just a matter of seconds 
between one vessel and another vessel. 

However, this was sort of a 
batch continuous operation. There was 
a circulation through both beds until 
sufficient nicotine was extracted from 
the tobacco and deposited upon the 
stem. 
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Q. And so, as it was extracted 
and made its way through the loops in 
the vapor phase, did it go on 
immediately to application to the stems 
at that point or was it held for any 
period of time? 

A. No. It would be pretty tough 

to hold it. 

Q. Okay. Because of the 

pressure? 

A. Well, yes. And you would have 

to separate it from the C02 somehow as 


well. 


Q. And how does that happen? 

A. In this process, it was just a 
physical absorption. The stem would 

absorb the nicotine preferentially from 
the C02 and hold it in place. 

Q. But it was -- when the 
vapor was — I assume it was pumped 
through? 

A. Right. 

Q. Where were the stems contained 

at that point? 

A. They were in a large pressure 
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11 : 16:30 


11 : 18:34 


11 : 18;35 


11 : 18:36 


11 : 16:38 


11 : 18:40 



vessel. So the flow was from the 
tobacco vessel, through the vessel, 
through some pipes, into the stem 
vessel, through the stem, and then it 
would return back to the tobacco 
vessel, having the nicotine removed or 
absorbed by the stem. 

So, you had relatively free 
nicotine going back for another pass at 


11 : 18:51 


removing more from the tobacco. 


11:19:102 I 


Q. Would the vapor go into the 

vessel on the whole, or would it be 
applied in a more of direct fashion 
right to the stem? 

A. Well, there were distributors 
to distribute the flow over the surface 
of the vessels. So, you got as good a 
flow distribution as you could. 



11 : 19:15 


I mean, you don't want to do a 
lot of channeling because you would 
reduce the efficiency of the process. 


11 : 19:19 


make it take longer. 


11 : 19:20 


•Q. What kind of controls. 


11 : 19:22 


sensors, measuring devices, perhaps 


11 : 19:27 


manufactured by other companies that 
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11 : 20:33 
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11 : 20:39 


you had on this equipment, did you use 

to measure that reapp 1 ication process? 

A. We actually had a -- sort of a 
home-grown, home-built, nicotine 
analyzer in the vapor phase. 

So, we could then tell when no 
additional nicotine was being removed 
from the tobacco because the 
concentration of the gas phase was very 
low. And we attempted to use that to 
control the cycle time. 

It turns out, though, you 
know, after a short period of time it 
was very, very repeatable and just 
running for a certain period of time 
and then analyzing the alkaloid 
concentration at the end of the batch 
to assure compliance to the 
specification was adequate. 

Q. Who manufactures the equipment 
that you used for that process? 

A. Oh, lots and lots and lots of 
people. 

The vessels were made by 
Tissen in Germany. They are very, 
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high 

- p r e 

s s u r e 

vessels. The 

w a 1 

1 

t h i c 

k n e s 

s was 

something lik 

e a 

f oo t . 

And 

they 

were 

made of a ver 

y s p 

e c i a 1 

s t a i 

n 1 e s 

s s t e e 

1. The compr 

e s s o 

r s w e r 

made 

yet 

by other people. 

YOU 

know, 

c o n t 

r o 1 

v a 1 v e s 

by yet other 

s . 




Lots 

and lots and 

lots 

o f 

m a n u 

facturers 

of equipment. 




Q. 

Were 

there sensor 

d e v i 

c e s on 


these controls? 

A. Well, sure. 

I mean, there would be, you 
know, temperature and flow, and the 
normal type of process control 
necessary to regulate a — 

Q. Industrial controls? 

A. Right. 

Q. Timing devices? 

A. Timing, sure. Programmable 

controllers . 

Q. Would these be comparable to 

the types of industrial controls and 
sensors and devices, perhaps made by a 
Honeywell or somebody like that? 

A. Sure. 
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Q. 

Do 

you 

2 

equipment 
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A. 

We 

do . 

4 

Q. 

Do 

you 

5 

A. 

No 
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6 

Q. 

Where 
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A. 

I t 

' s s 
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site, mothballed. 

Q. Is it in the normal industrial 

processes and manufacturing of your 
conventional cigarettes? 

A. No, it's a separate facility. 

Q. Is Park 500 still in 

operation? 

A. It is, yes. 

Q. What do you make there? 

A. RL. 


L8 Q, But you are telling me that 

L9 these vessels and these controls and 

20 these devices are not used in any way 

21 whatsoever in the manufacture of 
2 2 cigarettes? 

23 A. That's right. 

24 Q. Okay. Well, if I went over 

25 there and looked, I would see they were 
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on the shelf, so to speak? 

A. Love to show you. 

Q. Why don't you use them? 

A. We don't have an application 

for them. 

Q. Meaning you don't 

denicotinized cigarettes any longer? 

A. We do not. 

Q. Okay. If you tell me, and you 

did tell me, and you testified to the 
Jury today that you have a nicotine 
analyzer on the vapor phase, wouldn't 
it be accurate to say that you can 
regulate the amount of the nicotine 
that would go to those stems? 

MR. MUEHLBERGER: Object to 

the form. 

MR. HOPPER: Why? What is it? 

MR. MUEHLBERGER: Could you 

read it back, ma’am. 

(Reporter read: Okay. If you 

tell me, and you did tell me, and 
you testified to the Jury today 
that you have a nicotine analyzer 
on the vapor phase, wouldn't it be 
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accurate to say that you can 
regulate the amount of the nicotine 
that would go to those stems?) 

MR. MUEHLBERGER: Object to 

the form. I just have no idea of 
what you're trying to ask. 

MR. HOPPER: Okay. 

MR. MUEHLBERGER: Vague and 

ambiguous . 

A. If I understand your question 

correctly, that was the objective. 

I mean, it was to remove 
essentially all of the nicotine from 

tobacco and make sure that it was 
deposited on the stem. 

And that was the only place it 
could have gone so the objective was to 
make sure you get it out of the tobacco 
and get it on the stem. 

BY MR. HOPPER: 

Q. And you could control that in 

that automated manufacturing process? 

A. Yeah, you would control it by 

the length of time you let the loop 
operate . 
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Q, But you testified also that 

you had controls and sensors and 
devices that control temperature, flow, 
timing, concentration? 

A. Well, I didn't say 

concentration. But concentration in 
the sense that we could have controlled 
the concentration of nicotine in the 
gas, in the C02. 

Q. Correct. You said -- and we 
could go back and read It if it would 
helpful to you -- that you could 
analyze the alkaloid concentration by 
those devices? 

A. We could analyze the alkaloid 

concentration in the supercr i ctica 1 
C O 2 . 

Q. And ninety-five percent of 

that alkaloid was nicotine? 

A. Yes. 

Q. And in that regard, you could 

regulate the concentration of nicotine 
going into those steins? 

MR. MUEHLBERGER: Object to 

the word, "regulate." 
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It you are asking the question 
could we change the length of time that 
this cycle operated to put more or less 
nicotine onto the stems, sure. And 
that is exactly what we were trying to 
d o . 

MR. HOPPER: Let's take a 

break. 

VIDEOGRAPHER: Going off the 

record at 11:25 A.M. 

(Off record.) 

VIDEOGRAPHER: Returning back 

on the record at 11:34 A.M. 

BY MR. HOPPER: 

Q- Mr. Burnley, in the 
manufacturing process that you were 
just testifying to the Jury about the 
extraction of nicotine, once the vapor 
phase was pumped into the vessel 
containing the stems and applied to the 
stems, what did you do with the stems? 

A. We ultimately land-filled the 
stems . 

Q. You didn’t use them? 

A. No. We made a couple of 


i 
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11:35:23 

11:35:29 

11:35:32 



ymvarcr 
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11:36:14 
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attempts to see if they could be 
incorporated in, I believe, BL at a low 
level. But we were never able to get 
subjective acceptability from our 
expert panel, so we ended up actually 
washing the stems to remove the added 
nicotine and we treated that in the 
waste treatment plant at Park 500, 
dried the stems and land-filled them. 

Q. So, are you telling me that 

the extraction of nicotine all went for 
naught? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, nicotine was a 

by-product. I mean, we were trying to 
remove nicotine from tobacco and you 
have to find a way to dispose of it, 

BY MR. HOPPER: 

Q. So, you put it on the stems 

and then you didn't use the stems. You 
didn't use them in the RL process at 
all?. 

A. We didn't. 

Q. You've never used them in the 


wmm 
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RL process? 

A. Well, there may have been a 

trial where we tried to incorporate a 
low-level of them. I can't really 
remember, it’s been a long time now. 

But we never did it 
commercially. 

Actually, the stems were an 
interim solution. If this product had 
been successful, we wouldn't have had 
enough stems to use to commercially 
deposit nicotine on them because we 
used the steins for other purposes. 

We actually developed a water 
scrubber. It just wasn't ready at the 
time we built the plant. We designed 
it, we built the prototype. And the 
intent was to water scrub the nicotine 
out of the C 0 2 and then dispose of the 
nicotine. 

Q. You inject water into the 
vapor phase and it depletes the 
nicotine? 

A. Sure, it was -- 

Q. Using the water scrubber? 
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A. Absolutely. It was a 
countercurrent absorber where water was 
sprayed in the top of a tower and the 
nicotine ladened gas was 
countercurrently contacted with the 
water. The nicotine would transfer 
from the C02 to the water. I believe 
there is some acid in the water, too, 
to help that transfer, to help tie up 
the nicotine. And then the water was 
collected and we were developing a 
process to treat the water and dispose 
of it. 

Q. I have an interesting question 

for you. You seem to know almost 
everything about all this, I'm 
impressed. 

Could you remove the nicotine 
back out of the water, if you wanted 
to ? 

A. Never really thought about it, 
but presumably you could. 

•Q. Did you ever, or did Philip 

Morris ever attempt to remove the 
nicotine back out of the water? 
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1 

A. 

No . 


2 

Q. 

Did 

you collect or hold or 

3 

retain that 

water? 

4 

A. 

W e 

held it for short periods 

5 

of time 

wh i i 

e it was waiting to be 

6 

treated 

in o 

ur waste treatment 

7 

facility 

• 


8 

Q. 

w h e 

re did you hold it? 

9 

A. 

I n 

tanks . 

1 0 

Q. 

But 

in which facility? 

1 1 

A. 

I t 

was — we had a pilot plant 

1 2 

where we 

w e r 

e doing this work, also on 

1 3 

the Park 

500 

site. 

1 4 

Q. 

Was 

that Semi-Works? 

1 5 

A. 

No . 

This was a separate pilot 

1 6 

plant we 

built just for the development 


of denic, and we were doing the work in 
that pilot plant on a small scale. 

Q. And so ultimately, you are 

telling me, and you are testifying to 
the Jury today, that you disposed of 

the stems in a landfill? 

A. Yes. 

Q. Which landfill? 

A. It was one operated by 
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Shoesmith Brothers in Chesterfield 

Country, Virginia. 

Q- Do they have records of that 
delivery? Do they have the logs? 

A. I believe so. 

MR. MUEHLBERGER: Object to 

the form. 

A. I believe they do. 

BY MR. HOPPER: 

Q. Presently, if I wanted to 

subpoena those or ask for those 
records — 

A. I think - ~ 

MR. MUEHLBERGER: Let me 
just — the question is whether you 
can could subpoena the records from 
a third-party? Is that your 
question? 

MR. HOPPER: I'm asking him if 

he knows if they are still 
available, if they still exist. 

MR. MUEHLBERGER: If a 

third-party still has them? 

MR. HOPPER: Yes. 

MR. MUEHLBERGER: Object to 
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A. 


I mean, 


I have no way of 


knowing whether they still do or not. 
BY MR. HOPPER: 


Q 

. Are 

you aware 

of whether 

they 

kept 

logs of 

materials 

coming in 

and 

out? 

Of the 

landfill. 




A. I can’t answer for sure. I’m 

sure we have records of shipments. 

Q. Were you in charge of that 

process? 

A. No . 

Q. Was someone who worked 

underneath you in charge of the 
disposal process of the stems? 

A. At the time, I don't believe 

— the person would have been Dave 
Merrill. At the time I don't think he 
reported to me. 

Q, Can you spell that for the 

Court Reporter, please. 

A. Dave Merrill. M-E-R-R-I-L-L. 

©. And he was in charge of the 

waste disposal of the stems? 

A. Yes. He runs the 
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Environmental Compliance Department for 


11:40:38 


the company. 




11:40:39 


11:40:38 


Is he still at Philip Morris? 
He is. 


11:40:47 


11:40:49 


Q - Were those stems disposed of 

as a toxic or hazardous waste at the 


11: &Q,: S 4 


time? 




11:pro: 55 

r- “ 

li Softs' 


A. I don’t remember. That could 
be why we washed them — to remove the 


lls Mi 


added nicotine. 


How much of the — I'm sorry? 


A. I'm just not sure. 

Q. How much of the nicotine w. 


ultimately removed, percentage-wise, 
would you say? 

A. Probably more than we added. 


’ ■■ Mr’ 


11:41:20 


simply, because, you know, it's not 
selective. When you are washing stems, 
you are going to wash all soluble 
material off, including some 
non-nicotine containing compounds. 


11:41:26 


11:41:29 


11:41:30 


Probably more than was added. 
Q. Did you dispose of the, as you 

described it, waste water, after the 


11:41:34 


washing? 
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procedure? 

A. I don't know, I don't know 

what the retention schedule on that 
stuff is. 

Q. Do you have to report on a 

regular basis to the EPA on that 
disposal — on any disposal to that 
facility? 

A. I don't know whether it's EPA 

or probably the State Water Control 
Board . 

Q. But to some governmental 

authority that might have jurisdiction 
over those matters? 

A. Ab solutely. 

Q. Would you have made a report 

on those at the time, in compliance — 
MR. MUEHLBERGER: Object to 

the form. 

BY MR . HOPPER : 

Q. — presumably? 

A. Are you asking the question 

specifically related to washing the 
stem? 

Q. Yes, sir. 
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A. I don't really know. 

Q. Mr. Merrill, who would be in 

charge of the environmental aspects of 
Philip Morris, would know that - ? 

A. Presumably. 

Q. Was Philip Morris ever 

investigated by any Federal or State or 
local governmental authority with 
respect to the disposal of those steins? 

A. Not to my knowledge. 

Q. Were they ever investigated 

with respect to the disposal of the 
so-called waste water? 

A. Not to my knowledge. I mean, 

I'm not really that close to that 
facility. 

Q. Have there been any inquiries 

made outside of litigation with respect 
to that process or procedure, that you 
are aware of? 

A. Not that I'm aware of. 

Q. Has the media made any 

inquires? 

A. Not that I'm aware of. 

o. Who would be? 
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A. Again, I would refer you to 

David Merrill. 

Q. All right. 

MR. HOPPER: Can we mark this 

as Burnley Exhibit Number Three. 

(Whereupon, the document was 
marked as Exhibit No. 3 for 
Identification) 

BY MR. HOPPER: 

Q. Mr. Burnley, I'm about to show 

you, and we will provide copies to 
counsel, what I have marked as Burnley 
Exhibit Number Three. It’s also been 
given an exhibit number for purposes of 
this litigation as Scott Exhibit Number 
3377. And I believe it also retains a 
Philip Morris Bates stamp of 0177203 
through 01772174. 

It’s about twelve pages long 
and it's considered to be the 
motives — it's titled to be, "The 
Motives and Incentives in cigarette 
Smoking." And it appears to be a paper 
produced by a William L. Dunn of the 
Philip Morris Research Center. 
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20 


Do you know Mr. Dunn? 

MR. MUEHLBERGER : Let me 


object to the exhibit 


MR. HOPPER: sure. 


11:15.; SO 


MR. MUEHLBERGER: You 

indicated, I believe, that it 

contained a Philip Morris Bates 
number. 


does 


MR. HOPPER: I believe it 


MR. MUEHLBERGER: And it’s my 


understanding that that was not a 
Bates Number that was applied by 
Philip Morris, but other 
plaintiff's counsel in other 




litigation. 


MR. HOPPER: Okay, I stand 


corrected. 

Whatever the case may be, I 
just wanted to be sure, if you had 


11:46:03 


a Philip Morris indication, that 


that was included in the record. 

But if that's not the case, I 


stand corrected 


BY MR . HOPPER : 
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Q. Do you know who William L. 

Dunn, Jr., is? 

A. I have heard his name from 
time-to-time but I didn't know him. 

Q. This was apparently delivered 
at Williamsburg, Virginia, in October 

- just about, almost twenty years ago, 

October 22nd through the 28th, 1972. 

You came to work at Philip 
Morris in late '73; is that right? 

A. That's right. 

Q. Was he still working at Philip 

Morris at the time in R & D? 

A. I believe he was. But I just 

didn't know him. 

Q. And I believe, looking back at 
your C.V., you were a Systems Engineer 
at that time? 

A. Right. 

Q. Was that under R & D? 

A. No . 

Q. Who did you report to at that 

time.? 

A. At the time, that was either 

part of the IS Organization or part of 
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the engineering process. It 
flip-flopped affiliations for a while, 
but it was probably part of the 
Engineering Department. 

Q. And that was separate from 
Research and Development? 

A. It was at the time, yes. 

Q. Did you ever meet Mr. Dunn? 

A. I don’t remember. I don't 

remember him. 

Q. You have heard his name, 
though? 

A. I have, yes. 

Q. I’m going to show you what has 

been marked as Burnley Exhibit Number 
Three and I'm referring to Page Twelve. 

And there are -- I would like 
for you to read from this paragraph 


1 9 

here out 

loud i 

n t o t 

he record. 

2 0 


If you 

want 

to read it to 

2 1 

yourself 

first. 

that 

is fine. And 

2 2 

down through th 

e con 

elusion of poi 

2 3 

thre-e , 




2 4 


( T e n d e 

ring 

document . ) 

2 5 

A. 

Can I 

look 

at the context 
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Mr. Dunn and so, I think you are 
certainly allowed to enter your 
objection on the record but I want 
to enter on the record the fact 
that I did lay the prefatory 
foundation. So, I think he is 
capable of answering the questions 
and reading into the record what 
I've given him from the document. 

MR. MUEHLBERGER: As I 

understand it, the only foundation 
is that he's heard of this man. 

MR. Hopper: No, that's not 

the only foundation. 

He worked at the company at 
the time in 1973. He eventually 
came to work as a part of the R & D 
Department. He collaborated with 
the R i D department. 

All of this has been placed on 
the record considerably in the 
early parts of this deposition. 

But you certainly are entitled 
to object and raise that at a later 
stage, if that’s necessary. 
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MR. MUEHLBERGER: Does it end 

at Page Twelve? Because I have two 
blank pages in it. 

MR. Hopper: Yes, I have two 

blank pages, too. It ends at Page 
Twelve. I think the copy machine 
just spit out a couple extra 
copies . 

BY MR. HOPPER: 

Q. Have you familiarized yourself 

enough with the document? 

A. Well, let me read it. 

Is this a business document? 

Q. Yes, it is. 

A. Well, it's a very strange 

business document. 

Q. Well, all I'm asking you to do 

right now is not comment on it, but to 
read that portion that I asked you to 
read. 

MR. MUEHLBERGER: Well, he has 

asked to review the document since 
he has never seen it before. 

MR. HOPPER: Right. And I'm 

giving him the time to review it. 
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THE WITNESS: I'm still 


reading. 



MR. HOPPER: Take your time. 

And I guess I would like to 
ask the witness to refrain from any 
comments, unless it's made pursuant 
to a question. And I would object 
to the witness being nonresponsive 
for the past comments made. To 
enter that objection on the record. 

THE WITNESS: (Perusing 

document.) 

MR. HOPPER: What I was 

referring to, counsel, I didn't ask 
his opinion on the document or ask 
him to comment on the document as a 
direct question. So, his comment 
is nonresponsive. So, I just 
wanted to be sure to get that 
objection on the record. 

MR. MUEH L BERGER: Let me also 

object, counsel, to the extent this 
doesn't bear an official Philip 
Morris Bates number, and I have no 
idea whether this is a business 
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record or not. There has been no 
foundation laid for it and the mere 
fact that this witness was employed 
by another division of the company 
at the time is certainly not 
foundation, to the extent you are 
trying to admit a portion of this 
document into the record. 

MR. HOPPER: Excuse me, 

counsel. If you wouldn't mind to 
confine your objections to 
evidentiary objections and not 
speaking objections in compliance 
with CMO-2, I would appreciate it. 

If you objection is that it's 
not a business record, then that's 
acceptable. 

I believe, however, that these 
documents have all been 
authenticated by your counsel at 
Adams & Reese upon providing these 
pursuant to request for production 
of documents. 

MR. MUEHLBERGER: Well, that 

is not true because you’ve 
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indicated, for instance, that it 
bears a Philip Morris Bates number 
when, in fact, it doesn't bear a 
Philip Morris Bates number. 

MR. HOPPER: It may not -- 

MR. MUEHLBERGER: So, your 

statement is completely inaccurate 
A. Well, I have read the 

document. I just think the language i 
the document and the content — 

MR. HOPPER: Excuse me, 

Mr. Burnley. I haven't asked you 
any questions or asked for any 
comments on the document, so I 
object to that being nonresponsive 
I'm asking you if you would 
read that portion of the document 
that I asked you to read, and 
that's all I'm asking you to do at 
this point, sir. 

THE WITNESS: Sure. 

MR. MUEHLBERGER: And I will 

again raise all of my objections. 
This is completely inappropriate. 
There is no foundation for this. 
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BY MR. HOPPER: 

Q. Okay. 

A. "The majority of the conferees 
would go even farther and accept the 
proposition that nicotine is the active 
constituent in cigarettes smoke. 

"Without nicotine, the 
argument goes, there would be no 
smoking. 

"Some strong evidence can be 
marshalled to support this argument. 
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efforts to sell low delivery brands. 

"Ninety-four percent of the 
cigarettes sold in the United States 
deliver more than one milligram of 
nicotine. Ninety-five percent deliver 
more than nine-tenths of a milligram. 

"The physiological response to 
nicotine can readily be elicited by 
cigarettes delivering in the range of 
one milligram of nicotine. 

"I hope our English friends 
who are developing a synthetic 
nicotineless cigarette are not going to 
be too disturbed by all of this." 

Q. Thank you. 

Mr. Burnley, I'm now about to 
show you a document which I have marked 
as Burnley Deposition Exhibit Number 
Four. 

(Whereupon, the document was 
marked as Exhibit No. 4 for 
Identification.) 

MR. Hopper: And I'm providing 

copies to your counsel and will 
give you adequate time to review 
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Che document and for your counsel 

to review it. 

And certainly if there are any 
evidentiary objections that your 
counsel wants to enter on the 
record, he or she certainly have 
the time and the opportunity to do 
that. 

(Tendering document.) 

BY MR. HOPPER: 

Q. In particular, Mr. Burnley, I 

would like for you to look at the 
second page of this document, which is 
a memorandum on Philip Morris 
letterhead, and it’s dated 1977, when 
you worked at Philip Morris, and it's a 


11: 

i 

V 7 

memo from 

D r . 

R . 

B. Seligman to 


W 1 8 

Mr. T . S . 

Osdene, 

and the subject 

' 

Nl 9 

matter of 

i t 

i s , 

"Some comments about 
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20 the CTR program." 

21 And I would like you to read 

22 to this point where I'm showing you on 

23 the document. 

24 Take the time you need to 

25 review the document. 
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MR. MUEHLBERGER: Just so I'm 

clear, you are going to ask him to 
again read from a document that you 
have established no foundation 
whatsoever? 

MR. HOPPER: I believe I have 

but you can enter your objection 
that there's no foundation, but 
that's all you can enter. 

Under the rules. 

MR. MUEHLBERGER: Well, it’s 

also hearsay. 

I don't know what other 
objections may apply to this 
document. This is a completely 
inappropriate line of questioning. 
A. {Perusing document.) 

So, this document is from Tom 
Osdene to Bob Seligman, is that what 
you said? 

BY MR. HOPPER: 

Q. No, look at the second page. 

’ It's from Seligman to Osdene, 

isn't it? 

A. I think this says to and from, 
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5 O 

it's 

from Osdene. 



Q. 

Okay, sure. 




Do you know Tom 

Osdene? 


A. 

Yes. 



Q. 

And who was Tom 

Osdene? 


A. 

Tom had a variety of jobs. 

I * m 

not 

sure what he did 

in 1977. 



He was a researcher and later 

ran 

part 

of the research 

organization 

for 

Phil 

ip Morris, USA. 




In '77, I'm not 

sure what his 

p o s 

i t i o n 

was. 



Q. 

And did you know 

Dr. Seligman? 


A. Yes. 

Q. And what did Dr. Seligman do 

at Philip Morris? 

A. Again, in '77, I can't tell 

you. He ultimately became 
Vice-President of Research. 

Q. And you, yourself, came under 

the auspices of Research and 

Development at a point in time in your 
career, too, correct? 

A. Yes. 

Q. And did you work with Tom 


wsfim 
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osdene and Dr, Seligman at any point 

during your career? 

A. No. 

Q. Did they still work in R & D 

when you became a part of R & D? 

A. No . 

Q. Okay. Had they retired from 

the company by then? 

A. Yes, they had. 

Well, no, Tom Osdene was stil 

employed by the company but he was in 
different department at the time. 

Q. Okay. 

A. (Perusing document.) 

Would you like for me to read 

it? 

BY MR. HOPPER: 

Q. Please, sir. 

MR. MUEHLBERGER: Are you 

asking him now to read a November 
27th, 1977, document? 

MR. Hopper: I have asked him 

■to read the second page, right 


MR. MUEHLBERGER: That 


11:59:45 21 

27th, 1 

11:59:48 2 2 

MR 

11:59:49 2 3 

■to read 

11:59:51 2 4 

here. 

11:59:51 25 

MR 
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"We accept the fact that 

nicotine is habituating. There is a 

relationship between nicotine and the 
opiates." 

BY MR. HOPPER: 

Q. Okay. Thank you. 

I’m now about to show you, and 
we will also provide copies to your 
counsel, what has been marked as 
Burnley Exhibit Number 5. 

It’s also labeled as Scott 
Plaintiff's Exhibit 3948. 

(Whereupon, the document was 
marked Burnley Exhibit No. 5 for 
Identification. ) 

MR. HOPPER: And just to 

correct the record, the prior document 
that I just gave you. Madam Reporter, 
was also marked as Scott Plaintiff's 
Exhibit 3483. 

I believe I forgot to enter 
that into the record. 

BY MR. HOPPER: 

Q. I’m going to show these copies 

to counsel. 
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12 : 01 : 44 


And take the adequate time you 


12:01:50 


need to review these. But what I 


12:01:50 


interested in having you do is read 


12:01:51 


12:01:52 


this last paragraph here 


The document is correspondence 


12:01:56 


from Hr. Bill Dunn to Mr. Jack Hind. 



12 : 02:01 


And it's on Philip Morris letterhead 
from your Research Center, again, and 


12 : om.2 


it's dated March 15, 1978. And notably 


there is a copy to Mr. R. B. Seligman. 


12 : 01:12 


MR. MUEHLBERGER: Let me just 


12:02:26 


12:02:34 


again object to the extent you’re 

asking this witness to read into 

the record a document for which 
there has been no foundation 


established. 


12:01: 3 4 


MR. Hopper: Okay, 

MR. MUEHLBERGER: I'm sorry, 

counsel, what portion have you 
asked him to read? 

MR. HOPPER: That last 

paragraph on the bottom of the 
page, of the first page. 

A. (Perusing document.) 


12:06:02 


I really can't understand the 
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12:06:06 


12:06:10 


12:06:10 


12:06:10 


12:06:14 


12:06:14 


12:06:22 


2:Q6138 j 

^NWCVNV.SVl 


12:06:47 


12:06:50 


12:06:54 


12:06:55 


context of the letter. But I'm happy 


to read the last paragraph. 


BY MR. HOPPER 


Thank you. 


"As far as the nicotine 


reinforcement, we are beginning to 


suspect that rather than there being an 


attempt to maintain some blood 


consistency levels, the smoker is 


seeking the spike effect of blood 


nicotine which occur immediately upon 


inhalation 


"These effects may well be so 


rewarding that the habitual smoker 


overloads himself in seeking them, with 


high blood nicotine levels occurring 


after the fact and not essential to the 


reinforcement process." 


Thank you. 


Now, Mr. Burnley, you've 


observed that this letter was sent from 


your Research Center at Philip Morris 


correct? 


MR. MUEHLBERGER: Object to 


the form. He has no idea. 


g)://legacy.library.ucsf.edfi(!lijit(sanrtiffstf)jO)^pdiv.industrydocuments.ucsf.edu/docs/yfjl0001 


52011 9335 












12-.Q1X.S* 




BY MR . HOPPER: 

Q. You observed the document 

itself? 


4 

A. It' 

s 0 

n Philip Morris 

5 

letterhead. 

I t 

was sent to a retiree 

6 

named Jack Hind 

from Mr. Dunn. 

7 

Q. Okay. 


8 

M r . 

Bu 

rnley, earlier in this 

9 

deposition, 

you 

testified to the Jury, 

1 0 

and you used 

t h 

e word "sensory impact.'* 

1 1 

What did you 

m e 

an by the use of that 

1 2 

term? 



1 3 

A. The 

t a 

ste of the product. 

1 4 

Q. Doe 

s i 

t take up any other 

1 5 

descriptors 

o r 

definitions beyond just 


16 taste? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, when I use the word, I'm 

generally referring to the how the 

product tastes. There is also sort of 
a trigeminale aspect of smoking. 

BY MR. HOPPER: 

Q. Help me with trigeminal, 

that's a new one on me. 
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12 : 08:42 


12 : 00:43 
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12 : 09:22 2 
12 : 09:22 2 
12 : 09:28 2 


12 : 09:26 2 


12 : 09:26 2 


A. Well, it’s taste and odor. 

Q. Okay. 

A. Smoke affects the trigeminale 

nerve. So, it's whatever the sort of 
sensory, taste, smell experience is 
that the smoker enjoys when smoking. 

Q. Has Philip Morris, in its 

Research Department or elsewhere in the 
company, conducted any types of sensory 
or neurologically related tests to 
determine how to calibrate or set taste 
and smell and aroma of the cigarettes? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, you are getting pretty 

far outside of my area of expertise. 

I'm not aware of any. 

BY MR . HOPPER: 

Q. Which area of the company 

would such research and/or testing be 
conducted? Would it be the Flavor 
Department? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, I think I would start 
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:27 
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: 09 : 
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12. 

: 09: 

: 30 

12: 

: 0 9 : 

: 31 
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: 09: 

:34 

12: 

: 09: 

34 



0 

12 : 10:21 2 1 
12 : 10:21 22 
12 : 10:22 23 
12:10:23 24 

12:10:33 25 


with the people who are responsible for 
product development. 

BY MR. HOPPER: 

Q. And who do they report to? 

MR. MUEHLBERGER: Object to 

the form. 

A. Today, they report to Urs 

Nyffeler, who is the Senior 
Vice-President of R & D. 

BY MR. HOPPER: 

Q. Okay. Well, is that an 

objective or a subjective term, as it's 
used — sensory impact? 

MR. MUEHLBERGER: Object to 

the form. 

A. It's a sensory. It's a 

descriptor of how the smoker perceives 
the product. 

BY MR. HOPPER : 

Q. Is it subjective or objective? 

A. Oh, it's subjective. It's 

very subjective. 

Q. Does Philip Morris have any 

objective standards as to what sensory 
impact should be? 
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12:11:37 
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12:11:37 

2 2 

12:11:40 

2 3 

12:11:40 

2 4 

12:11:41 
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A. The only objective standards 

may be when trying to match a 
competitive product in the marketplace, 
an expert panel may smoke the product 
and try to describe in more detail than 
the lay panelists could, what they are 
tasting. And in certain situations, a 
leaf blender may know how to put a 
blend together or may know how to add a 
flavor system that would tend to match 
a competitive product. 

Q. To achieve the desired 

subjective taste? 

A. Yes. 

MR. MUEHLBERGER: Object to 

the form. 

BY MR. HOPPER: 

Q. Mr. Burnley, I'm about to show 
you a document that I have marked as 
Burnley Exhibit Number 6. 

{Whereupon, the document was 
marked as Exhibit No. 6 for 
Identification.) 

It is a research paper written 
by T. R. Schori, S-C-H-O-R-I, and it's 
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: 58 
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ill 
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12: 

: 111 
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12: 
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12: 12:40 

12:12:40 

12:12:42 

12:12:42 

12:12:42 


titled, "Smoke Impact from a 

Psychologist's Vantage Point.” 

And it was produced pursuant 
to the Arch V American Tobacco Company 
litigation, in what I believe later 
became the Barnes case. 

I would like for you to take 
the time you need to look at the 
document. It’s also marked, excuse me, 
as Scott Plaintiff's Exhibit Number 
3 4 2 0. 

MR. HOPPER: And counsel, take 

the time you need to look at it. 

BY MR. HOPPER: 

Q. And I would like for you to 
read on Page 2 of the document, the 
highlighted portion. 

MR. MUEHLBERGER: I presume 

the highlighting is yours, counsel? 

MR. Hopper: Yes, it is. 

MR. MUEHLBERGER: Let me again 

object. I think it’s inappropriate 
to be — 

MR. HOPPER: Excuse me, 

counsel. Make a specific 
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evidentiary objection, if it's form 
or if it's no foundation. And no 
speaking objections, please. 

I just ask you to exercise 


discretion 

I 

*m trying to 

be civil 

about it. 

too, 

but — 


I'll 

give 

you all the 

time and 


room you want to make your 
objection. 

MR. MUEHLBERGER: That's what 

I was trying to do. 

MR. HOPPER: Okay. 

MR. MUEHLBERGER: X think it's 

completely inappropriate to attach 

documents — 

MR. HOPPER: No, excuse me. 

Excuse me. 

Time out, counsel. 

MR. MUEHLBERGER: Let me 

finish what I'm saying. 

MR. HOPPER: No, counsel, I'm 

not going to allow you to put a 
speaking objection onto the record. 

We have specific, procedural 
rules in Louisiana that are guiding 
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this litigation to disallow 

speaking objections. 

MR. MUEHLBERGER : I’m not 

making a speaking objection, I'm 
trying to indicate that your 
procedure of putting documents on 
this record which have no bearing 
whatsoever to this witness' 
knowledge or foundation — 

MR. HOPPER: So, that's your 

objection? A lack of foundation? 

MR. MUEHLBERGER: A lack of 

foundation. 

MR. HOPPER: Then state that. 

MR. MUEHLBERGER; And it’s 
inappropriate. 

MR. HOPPER: State that and 

there's no room under the Louisiana 
rules of procedure adopted by the 
CMO-2, which you stipulated to, 
which has been entered into this 
record, that allows you to speak 
out that objection and enter into 
it and thereby counsel your witness 
in any way. 
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12:14:17 22 

12:14:18 23 

12:14:19 24 
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So, if you want to go and talk 
to the Special Master about that, 
I’m happy to do it. 

I want to be civil about this, 
but those are the rules that have 
been set down by the Court and by 
the Judge in the case. 

MR. MUEHLBERGER: Well, I 

understand that. This has come up 
before and we have talked to the 
Special Master about it. He is out 
of town unfortunately, is my 
understanding, today. 

But if we continue doing this, 
I'm just putting you on notice, I'm 
going to continue to object. 

MR . HOPPER: Okay. 

MR. MUEHLBERGER: It’s 


improper . 

I f 

this 

i s 

how you spend 

your time 

, a t 

five 

o ’ 

clock, we’re 

shutting 

down 

and 

w e 1 

re going home. 

You 

have 

got 

thousands of 


pages of testimony from this 

witness and there is simply no 
point in going over documents he 


htfe//legacy.library.ucsf.ediffitid/Tgmr6fla6Q/i^w.industrydocuments.ucsf.edu/docs/yfil0001 


















( 

k' 





r 

f’' 



off the record and I don't mean to 
be in any way obstreperous about 
that. I want to be sure for the 
written record and tor the 
videotape, that this is being 
addressed in a civil manner and 
that I'm advising counsel, no 
speaking objections. 

MR. MUEHLBERGER: Well, let 


me say 

that you 

're not 

going to 

tell me what I 

am and 

am not going 

to say 

on this 

record. 

You're not 

going 

to tell me what 

objections I 

am or 

am not going to 

make. And 

you're 

not the 

Judge o 

r Special 

Master 

and you' 

re not 

going to rul 

on them. 




MR. HOPPER: No, I am going to 

because this is my deposition on 
behalf of my clients, not yours. 

And I'm going to tell you, and I'm 

going to tell you pursuant to what 

the Special Master has ruled, 

whether you like it or not. 

So, we can cut it off there 
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: 16: 

10 

12: 

16: 

10 

12 : 

16: 

10 

12: 
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and have no more speaking 

objections, or we are going to have 
to end up calling the Special 
Master and call the Judge about it. 

MR. MUEHLBERGER: Fine. I'm 

going to continue to make my 
objections. 

MR. HOPPER: Well, then, I 

suggest that you make them and 
confine them to lack of foundation 
or to whatever objection you want 
to make. 


MR . 

MUEHLBERGER: 

That 

is what 

been 

trying 

to do. 



MR . 

HOPPER: 

Well, 

you 

haven't 


because you have been entering 
these running, speaking objections, 
using things like, "inappropriate, " 
et cetera, which I don't think are 
found in the rules of evidence 
anywhere, and certainly not in the 
rules of evidence in Louisiana. 

BY MR. HOPPER: 

Q. But having said all that, 

Mr. Burnley, would you please read from 
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12:16:24 


12 : 16:27 


12:16:30 


12:16:30 


12:16:35 


12:16:35 


12: Kl 36 


i2s pn« 


12:11141 


12 : 6 


12:17:12 


12:17:12 


12:17:12 


12:17:12 


12:17:15 


r.ea'i/fia/vrriru/a; 



Page 2 of the document that I have 


provided to you that is marked Burnley 


Exhibit Number 6. 


MR. HOPPER: Correct, Court 


Reporter? 


MR. MUEHLBERGER: Same 


obj ections . 


A. Okay, I'm reading from a 


document by T. R. Schorl, entitled. 


"Smoke Impact from a Psychologist's 


Vantage Point." 


And a part of the paragraph 


that you asked me to read is as 


follows: "Specifically, though, what 


component in cigarette smoke is 


responsible for activating these 


receptors and, thus, for giving rise to 


the sensory experiences that we call 


smoke impact. At the time that the 


sensory model for smoke impact was 


first conceptualized (Schori, 1974B), I 


was not prepared to hypothesize as to 


which specific component of cigarette 


smoke caused smoke impact. However, I 


am now prepared to hypothesize. It is 
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12:17 :18 

1 

nicotine. " 

12 : 17:19 

2 

Q. Thank you. 

12 : 17:19 

3 

MR. HOPPER: 

r \ 



| 12 : 17:19 

4 

one-minute break 




„ 12 : 18:26 

5 

Reporter changes 

12 : 18:28 

6 

VIDEOGRAPHE 




i2:ar«y* 


12 : 19:51 
12 : 19:51 
12 : 19:51 
12 : 19 : SI 
12:19:SI 


record at 12:17 P.M. 

(Off record.) 

VIDEOGRAPHER: Returning back 

on the record at 12:18 P.M. 

BY MR. HOPPER: 

Q. Mr. Burnley, are you familiar 
with the ART cigarette? 

A. Yes. 

Q. What is the ART cigarette, for 

the Jury? 

A. It's the same product we were 

talking about a few moments ago. 

It stands for alkaloid reduced 
tobacco or denicotiniied cigarette. 

Q. Slang, the denic? 

A. Yes. 

Q. You have used that term? 

A. Right. 

Q. Okay. Thank you. 
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And Next was one of those 


I" * 


12 : 19 : 5-1 
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1 2 : 2 0 H 
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12 : 2 * 
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products? 

A. It was. 

Q. Were there other products 

developed by Philip Morris that were 
denic or ART cigarettes? 

A. Yes. There was Merit denic 

and probably a few other line 
extensions, I just can't recall what 
they are called today. 

Q. Were those commercially 

marketed? 

A. They were. 

Q. And how long were they 

commercially marketed? 

A. It varied from test-market to 

test-market. But over a period of a 
couple of years, we had a number of 
test-markets active in different parts 
of the country. 

Q. And those products similar to 

Next were only in a test-market phase; 
correct? 

A. That's correct. 

Q. Have you ever been present at 
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: 21: 

: 03 

12 : 

: 2 1: 

; 03 


12 : Zi-i-2.3- 

2 
2 

2 

12 : 22:00 

12:22:05 

12:22:09 

12 : 22:10 

12:22:14 


meetings at Philip Morris where your 
colleagues, or executives, or senior 
executives, ever discussed maximizing 
the delivery of nicotine in your 
products? 

A. No . 

Q, Is it your conclusion that the 

alkaloid or nicotine component of 
cigarettes remains constant then, 
across cigarettes? 

MR. MUEHLBERGER: Object to 

the form. 

A. Generally speaking, the 
concentration of nicotine in smoke 
follows the concentration of tar. They 
are related. 

BY MR. HOPPER: 

Q. Does Philip Morris use filler 
in its cigarette? 

A. Filler is a term to describe 

cut tobacco. So, yes, we use it. We 
call it cut filler, yes. 

Q. Is it distinguished or 

different in nature from other tobacco? 
A. No. It is the cut total blend 
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of tobacco that goes into a cigarette. 

Q. Does Philip Morris sell its 
products vo1umetrica 11y? 

Is there a volume measured 
amount of each component that goes into 
a cigarette? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, cigarettes essentially 

are sold voluaetrically, There is a 
certain circumference and length 
specification, and they are filled to 
that volumetric specification. 

Although each product has its own 
cigarette weight specification. 

BY MR. HOPPER: 

Q. Is that true with respect to 

the constituents of cigarettes as well, 
and not just the product contents? 

A. No. Except to the extent that 
flavors are applied as a function of 
weight. So, there is a ratio between 
the amount of flavors applied and the 
amount of weight that is in a 
cigarette. So, they are linked. 
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2 : 2 


MR. HOPPER: 


I think this may 


12: 

:24 

: 11 

12 

: 2 4 

: 20 

12 

: 2 4 

: 2 4 


ue a good point to stop for lunch. 

* * * 

V I DEOGRAPHER: Going off the record 

at 12:24 P.M. 


(Following a lunch break, the 

following procedures were had.) 

* + * 

V IDEOGRAPHER: Returning back 

on the record at 1:20 P.M. 

* * * 

MR. HOPPER: Madam Court 

Reporter, would you mind reading 
back the last question, please. 

(Off record while reading 
computer screen.) 


2 1 
2 2 
2 3 
2 4 

13:22:26 25 


AFTERNOON SESSION 
HAROLD BURNLEY, WITNESS 

* * * 

BY MR. HOPPER: 

Q. Mr. Burnley, we are back on 
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: 39 

13 
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the record for the afternoon. 

And you're aware from the many 

depositions you have taken, you are 
still under oath? 

A. Yes. 

Q. We were discussing, and I 

asked you a question about the filler 
before we took the break. 

Do you add other compounds or 
anything else to filler when you 
manufacture cigarettes? 

A. No. As I testified to a 

little while ago, filler is a term to 
use — it's used to describe all of the 
tobacco components that are cut at 
generally thirty cuts per inch to make 
filler for cigarettes. 

Filler refers to the fact that 
it fills the cigarette. It’s not any 
particular substance. 

Q. Okay. There are — in 

addition to the flavors and the 
humectants that we discussed earlier 
this morning, you answered, I believe, 
that you add to cigarettes; are there 
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other additives that you add to 


13:23:36 


cigarettes in the manufacturing? 


13:23:39 


None come to mind, no. 


13 : 23:41 


Q. Has Philip Morris ever 


13:23:42 


added — strike that. 


13:23:47 


Are you familiar with 


13:23:47 


aliphatic organic acids? 


i'll— 


13:2 STi 


I have heard the term 


Such as formic acids or 



propionic acids? 


I've heard the terms, yes 


Q. Has Philip Morris ever added 

aliphatic organic acids, or formic 
acids to any of its products? 

A. I don't know. If they did, it 

would have to have been as a flavor 


13:24:12 


system component. 


I’m not aware of any. 

If formic acid was oversprayed 


5 * 2— 

Sr’*. . • ■ 

ai'T: I'- 1 * 


13:24:23 


on the sheets, would that necessarily 
increase the nicotine content? 


13:24:23 


MR. MUEHLBERGER: Object to 


13:24:26 


the form. 


13:24:26 


I don't see how. There is no 


13:24:27 


nicotine in formic acid. So, spraying 
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formic acid on tobacco couldn't really 
increase the nicotine content. 

BY MR . HOPPER: 

Q- Do you know what substances, 
if added to your products, would 
increase the nicotine content? 

A. Other than adding nicotine? 

Q. Yes. 

A. I can't think of anything. 

Q- You stated in your Statement 
of Opinion in your Expert Witness 
Report that you submitted as a part of 
this proceeding, that one of the things 
you would testify to, and I quote, Item 
Number 2, and I'm reading. 

"The reasons for using ammonia 
compounds in Philip Morris’ 
manufacturing processes." 

You just testified a moment 
3: 20 ago that you don't add any other 

13:25:4? 21 additives; but, in fact, you're stating 

13:25:52 2 2 in your opinion that you are going to 


13:25:52 2 3 


13:25:58 2 5 


testify how and why you have used 


13:25:55 2 4 ammonias in the manufacture of your 


products 


//legacy, library. ucsf'.edil>Md/wnh3lf 


.industrydocuments.ucsf.edu/docs/yfjl0001 


52011 9355 










13: 

:2 6 J 

: 02 

13: 

:26: 

.04 

13: 

: 2 6: 

: OB 

13: 

12 6: 

; 10 

13: 

: 2 6: 

: 12 


13:26:54 

13:26:57 

13:27:03 

13:27:07 
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Is that not inconsistent? 

A. I don’t think so. 

Certain ammonia compounds have 
been used as flavors for RL. 

Also, we do add, still do 
today, diammonium phosphate and 
ammonium hydroxide as a processing aid 
in the manufacture of DL. 

In fact, what happens is, 
diammonium phosphate in the presence of 
ammonia reacts with calcium pectate, 
which is naturally occurring in 
tobacco, and releases it. Makes it 
water soluble so it can then be used as 
a, sort of a natural glue, or a natural 
binder to hold the tobacco pieces 
together in the formation of a sheet. 

Q. Has Philip Morris ever used 
ammonium bicarbonate in the process of 
tobacco, manufacturing its products? 

A. Yes. I believe ammonium 

bicarbonate was added to cut tobacco in 
the denic process, to aid in the rate 
at which nicotine is extracted from 
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Q. Now, you testified earlier 
today that you studied chemistry 
extensively. And certainly as a 
chemical engineer, you employ your 
knowledge of chemistry in your job. 

And you stated in the opinion of your 
expert report, that you're relying on 
your knowledge in a given field. 

Are you aware that in 1997, in 

other Castano-re1 ated cases, 
specifically the Small case in New York 

and the Barnes case in Philadelphia, in 
deposition, testimony that you testified 
that you had knowledge of the fact that 

when ammonium bicarbonate or other 
ammonias are added, that they create 
toxic and hazardous fumes such as 
nitrogen oxide, N02, and NH3? 

A. Say that again, please. 

q. Are you aware of the fact that 

in 1997, in two other Castano -- I call 
them companion cases to this case — 
the Small case in New York and the 
Barnes case in Pennsylvania, that in 
deposition testimony, you testified 
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health authorities have been concerned 
by nitrogen oxides. 

I have not heard, at least in 
the concentrations that we are using, 
that NH3 or ammonia is considered a 
hazardous substance. 

Q. Are you aware they have been 
labeled by EPA as such? 

A. Well, I suspect if you're 
carrying a tank car of it or something 
like that, yes. You wouldn't want to 
breathe a concentrated dose of ammonia 
You would suffocate. 

Q. If you broke it down to parts 

per million, with your knowledge of 
chemistry, do you have an idea of how 
many parts per million that a person 
would need to be exposed to before it 



:i - 1 9 

■i 

would be 

toxic? 

Jiff 

. 2 0 

A. 

No, I'm not sure. 

29:59 

2 1 

Q. 

You think it would be a small 

30:00 

2 2 

amount? 


30:01 

2 3 

A. 

Probably not. 

30:01 

2 4 


MR. MUEHLBERGER: Object to 

30:01 

2 5 

the 

form. 
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: 04 
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30 
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13: 
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; OS 

13: 

30 

; 06 

13: 

30 

: 06 


MR. HOPPER: Pardon me? 

MR. MUEHLBERGER: Object to 

the form. 

MR. HOPPER: What is it? He 

is being produced here as an expert 
today. I think; I can question him 
on that. 

MR. MUEHLBERGER: Your 

question used the word, "small 
amount." I don't have any idea 
what you meant by that. 

MR. HOPPER: Well, I qualified 

it as parts per million though. 

MR. MUEHLBERGER: I didn't 

hear that part of the question. 

MR. HOPPER: Oh. 

MR. MUEHLBERGER: Sorry. 

MR. HOPPER: That's okay. 

A. I mean, I don't know. OSHA 

and the American Association of 
Industrial Hygienist has published 
toxicological limits for a lot of 
substances, including ammonia, and I 
just don't know what they are off the 
top of my head. 
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BY MR. HOPPER: 




kip 

f -' 



- 

y' ■’ 



Q. Did you study toxicology when 

you were preparing to be a chemical 
engineer? 

A. No . 

Q. Did you study chemistry to th 

extent that you know that certain 
chemicals are toxic to humans at 
certain levels, parts per million? 

A. Sure. 

Q. Did you ever read or study 

Doulls Toxicology? 

A. No . 

Q. Are there any labels on your 


products tha 

t you 

produce at 

Philip 

Morris that 

tells 

a consumer 

that NOX 

N 0 2 

and NH3 

are s 

ubstances that they 

are 

expo sed 

to ? 




A. No . 





Q. Are you aware that when 
ammonium bicarbonate is used as an 
additive to tobacco stems that it acts 
as an acid, that it creates nicotine? 

A. To my knowledge, we don’t add 

ammonium bicarbonate to steins. 






i 







13:3 7 


13: 3| 
13 : 31 "?! 

13:3ffTt 

13:32:11 

13:32:15 

13:32:22 

13:32:22 

13:32:22 


8 

1 9 

io 

2 1 
2 2 
2 3 
2 4 
2 5 


Q. Have you ever? 

A. Not to my knowledge. I can’t 

recall. 

Q. Have you ever added other 
ammonia compounds? 

A. Sure. 

Q. As those the ones that you 
cited to a moment ago? 

A. Yes. 

Q. And the purpose of that would 

be to what? 


2 

A. 

Well, 

t h 

ere are 

3 

On our BL 

, o r 

b 1 e 

nded-lea 

4 

they are 

used 

t o 

c o n v e r t 


pectate to ammonia pectate so that the 
pecta molecule can be used as a glue, 
or binder, to hold the tobacco pieces 
together. 




In the 

case of R L, 

some 


diammon i 

um phospate is used 

to pro 

du c e 

a 

subjec 

t i v e 1 y s 

imilar tast 

in g pro 

duct 

t o 

B L . 






Q. 

Okay. 

Now, you sa 

y that 

would 

b e 

your 

intended 

purpose. 

And as 

you 

r e 

ferenc 

e d it in 

your exper 

t r e p o r 

t , 
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stating that you would testify as to 
the reasons for using ammonia compounds 
in the manufacturing processes, that 
would be why you would use them? 

A. Yes. 

Q. Are you aware that there are 
any residual effects from the use of 
those ammoniates, or ammonia compounds? 

A. I have heard a lot of 
allegations over the past couple of 
years . 

To the best of my knowledge, 
and I have discussed it at length with 
my colleagues, we don’t believe — the 
company doesn't believe — that there 
is any human pharmacology effect due to 
the ammonia compounds that we use at 
the levels we use. 

Q. Are you aware in the 

manufacturing processes in using the 
ammonium compounds, that in addition to 
creating the effect of a binder, as you 
say,-that there are other residual 
effects that occur as a result of those 
ammonia compounds being introduced? 
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MR. MUEHL3ERGER: Object to 


the form. 

A. You would have to tell me what 

they are. 

BY MR. HOPPER! 

Q. Well, I'm asking you first if 

you know, or it's your understanding in 
your experience there are residual 
effects? 

I say residual. I use that 

word because you tell me your purpose 
is to create binders for the tobacco. 

A. That's right. 

Q. And that's your intent. And 

that is your testimony pursuant to your 
expert report; correct? 

A. Yes. 

Q. Are there other residual 

effects that you know of? 

A. Well, I think what happens, 

and what has happened historically, is 
the company began using BL, which 
contained a certain amount of added 
ammonia. It was a result of pectin 
release reaction. And over time, the 
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13 

: 34 

: 1 6 

13: 

34 : 

: 16 

13: 

: 34 

: 20 

13: 

34; 

: 21 

13 

: 34 

:23 


13:3 ♦ : 3 3 


use of those compounds became a part of 
the subjective character of the 
product. It became part of the taste 
of the product. 

In the mid-70's, the company 
decided to build additional 

reconstituted tobacco capacity, and it 
elected to build the papermaking, or RL 
technology. 

This product smoked 
differently from BL. So, as we began 
introducing it into our products, the 
flavor chemists tried to match, to the 
best of their ability, the taste of BL. 
Never were completely successful. 

So, they began added DAP to RL 
to try to make these two substances 
similar so that the consumer would find 
the product modification acceptable. 

Q. Tell the Jury what DAP is so 

that they know and understand this. 

A. DAP is an acronym that stands 

for diammonium phosphate. 

Q. Do you have any knowledge, or 

information, or experience that adding 
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13:36:31 


2 5 


these various ammonium compounds also 

increases the level of nicotine in your 
products? 

A. It really can't increase the 

level of nicotine. 

I mean, the only way you could 
increase the level of nicotine is to 
add additional nicotine and these 
ammonium compounds do not contain 
nicotine . 

So, it really can't increase 
the concentration of nicotine. 

Q. Do they reinforce the PH of 
nicotine? 

MR. MUEHLBERGER : Object to 

the form. 

A. I don't understand the 

question. 

BY MR. HOPPER: 

Q. Do they reinforce the 

so-called kick that a smoker gets from 
nicotine? 



MR . 

MUEHLBERGER: 

Object to 

the 

form 

* 


A. 

You 

know, I have 

heard the 







13: 

: 36 : 

:37 

13: 

: 3€ : 

: 41 

13 : 

: 36 : 

45 

13; 

: 3 6; 

; 4 6 


**4 


word, "kick" many times but I don't 
really know what it means. I mean, I 
have asked our subjective experts what 
kick means and you get a variety of 
answers from a variety of people. 

I don't know what the term 
means. And I don't know how to equate 
it to any particular chemistry. 

Q. Kind of like addiction? You 

don't know what that means, either? 

A. Well, I have my own sort of 

sense for what addiction means. 

Q. Okay. 

When I questioned you earlier 
in the deposition about sensory impact, 
you gave your understanding of that as 
being something related to taste, 
smell, and I forget the third piece of 
your triangle. 

A. Taste and smell. 

Q. Do you believe that when 

ammonia compounds are introduced into 
your products, that you get a sensory 
impact from that introduction? 

A. I think so. X mean, I think 












13:37:52 


ammonia plays a role in the taste of 


13:37:57 


the product. I do. 


13 : 38:28 


Are you familiar with, in the 


13:38:30 


13:38:36 


same vein as sensory impact, the term 
used in your industry with respect to 


13:38:38 


reinforcing agents? 


MR. MUEHLBERGER: Object to 


the form. 

A. I_ have heard the term. 

BY MR. HOPPER : 

Q. Have your scientists ever 

studied or undertaken any research with 
respect to reinforcing agents? 

A. I don't know. 

Q. I’m about to show you a 
document I have now marked as Burnley 

Exhibit Number 7. And it is a 
memorandum from Victor DeNoble to 
Dr. J, L. Charles. 


1 


13;39:28 


13:39:30 


Do you know either of those 


gentlemen 


13:39:30 


(Whereupon, the document was 


13:39:30 


marked Burnley Exhibit No. 7 for 


13:39:31 


Identification. ) 


13:39:31 


I know - 
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2 


13 : 39:31 


Q. I shouldn't say gentlemen; 


13:39:31 


13:39:34 


Dr. Charles could be a woman. 

A. 1 do know Dr. Charles. 


13:39:42 


I have heard of Victor DeNoble 


13:39:42 


13:39:42 


13 : 3^45 


but I don't really know him. 

Q. Do you know what the initials 

"J. L." Stand for with respect to 


Dr. Charles? 

A. Jim something. 

Q. Are you familiar at all with 

any behavorial pharmacology research 
that was undertaken at your company in 

the Research Department in the '80s? 

A. 1 don’t recall any. 

Q. You worked there then, right? 

A. I did. 

q. In fact, were you not a Chief 

Process Engineer at the time? 

A. Probably so. 

Q, That is what you are telling 



me anyway 


I’m going to have you look at 

this-document, and in particular, I 

would like for you to look on Page 2 in 

the next to the last paragraph that is 
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: 40: 

: 47 
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13:40:50 

13:40:50 

13:40:50 

13:40:51 

13:40:53 


marked l-h. 

We are going to provide your 
counsel with copies of these and X 
would like for you to read that. 

It's from your research 
department at Philip Morris. 

MR. MUEHLBERGER: I'm sorry. 

Just so I’m clear what the question 
is, you want him to read the whole 
do cumen t ? 

MR. HOPPER: No, no. He can 

look at it if he wants. If you 
would flip over one more page, 1-A, 
that paragraph. 

MR. MUEHLBERGER: You’re 

asking him to read this into the 
record? 

MR. HOPPER: Yes, please. 

MR. MUEHLBERGER: Well, I'm 

going to object to that. 

MR. HOPPER: Okay. 

MR. MUEHLBERGER: The document 
speaks for itself. There is no 
point — you can ask him questions 
about the document, but I'm not 
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going to allow him to just read 
portions into the record. 

MR. HOPPER: Well, he can read 

i t . 

MR. MUEHLBERGER: Well, no, 

I’m going to instruct him not to 
read it. 

MR. HOPPER: Are you going to 

instruct him not to answer it? 

MR. MUEHLBERGER: That's 

right. 

MR. HOPPER: On what basis? 

The basis for instructing a 
witness not to answer is only if it 
violates attorney-c1ient privilege 
or it’s in violation of some 
protective order. I don't see how 
you can do that. 

MR. MUEHLBERGER: The basis 

is, the document speaks for itself. 

You've established no 
foundation for it for use with this 
witness . 

If you want to ask questions 
about the document with the 




: 191 1 


witness, fine. But he is not just 
going to just read it into the 

record with absolutely no basis or 
foundation. 

You might as well read it into 
the record if that's your point. 

MR. HOPPER: I'll be happy to 

read it into the record. 

MR. MUEHLBERGER: Fine, then 

do so. 


L:4B 21 
L: 5 4 2 2 


1:54 2 3 


:5S 2 4 

‘57 2 5 


MR. HOPPER: I have laid the 

foundation for the last stream of 
about a dozen or more questions, 
and questions that were asked 
earlier this morning with respect 
to the extraction of nicotine, with 
respect to sensory impact. 

There is so much ample 
foundation laid in this deposition 
to ask these questions, I think 
quite honestly you don't want it to 
be entered, which I can understand 
that, but it has nothing to do with 
the lack of foundation. 

But you have made your 
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13: 
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:01 

13 : 

42 : 

: 01 

13 : 

: 42: 

: 04 


13:42:n 


objection and I respect that. 

MR. MUEHLBERGER: The problem 

is, you haven't asked him any 
questions about the document. 

MR. HOPPER: I’m going to. 

MR. MUEHLBERGER: You're 

asking him to read a document he's 
never seen. 

MR. HOPPER: I have asked him 

questions -- I just held the 
document up and I asked him 
questions about the authors. I 
asked him questions about the 
research department. 

MR. MUEHLBERGER: Fine. 

MR. HOPPER: She can go back 

and read them. 

MR. MUEHLBERGER: That's fine 

MR. HOPPER: And I want him 

to read it and then I'm going to 
ask him further questions. 

MR. MUEHLBERGER: Oh, you're 

not asking him to read it into the 
record? 

MR. HOPPER: I haven't asked 


jftp://legacy.library.ucsf.edS<lid'/tonrti^ 
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him to read it into the record. 

MR. MUEHLBERGER; Okay, I'm 


13:42:21 


sorry 


I misunderstood. 


13:42:22 


thought you had asked him to read 


13:42:27 


this paragraph into the record. 


13 : 42:27 


MR. HOPPER: No, no, no. 


want him to read it, but I haven't 
asked him to read into the record 


MR. MUEHLBERGER: Fine. 

MR. HOPPER: And the document 


and the questions that I have 
asked, and am going to continue to 


ask him, relate to the foundational 
questions that I have just been 


13 : 43:06 


13 : 43:06 


13:45:24 


13 : 46:26 


13 : 46:26 


asking him. 

MR. MUEHLBERGER: So, there is 

no question pending right now? 

Just so I'm clear. 

MR. HOPPER: There is no 

question pending. 

A. (Perusing document.) 

Okay. I have sort of scanned 


BY MR. HOPPER: 
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Q. All right. In the context of 
the questions that I have asked you 
earlier and just a few moments ago 
regarding sensory impact, I had asked 
you if you are aware of any reinforcing 
agents being added to your products. 

And are you, in fact, aware of 
any reinforcing agents being added to 
your products? 

A. I'm not aware of anything 

being added to the product for the 
purpose of a reinforcing agent. 

Q. Are you aware of the fact, 

having looked at this document from 
your research department, that your 
company undertook, in the context of 
behavioral pharmacology, research on 
acetaldehyde as a nicotine reinforcing 
agent? 


A. 

That 

i 5 

what 

it says 

Q. 

Are 

you 

aware 

of the 


acetaldehyde or other aldehydes as 
reinforcing agents in your products? 

A. I'm not aware of any, 

q. Have you ever included any of 


industrydocuments.ucsf.edu/docs/yfjlD001 
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13: 

4 7: 

: 36 

13: 

: 47: 

: 36 

13: 

: 4 Has 


I ~%1 1 
I 

1 8 


those in the production processes that 

you have been involved with? 

A. I have not. 

Q. Has anyone at Philip Morris? 

A. I don't know. 

Q. Do you know if any 

acetaldehydes or other aldehydes have 
been used as reinforcing agents to 
boost nicotine? 

A. Not to ray knowledge. 

Q. You have no knowledge 

whatsoever of that ever happening? 

A. There are aldehydes in 

tobacco, but I’m not aware of anyone 
adding acetaldehyde or any other 
substance for the purpose of 
reinforcing nicotine. 

Q. Mr. Burnley, I'm about to show 
you a document marked as Burnley 
Exhibit 8 to this deposition. And it 
is a memorandum dated September 8, 

1976, on Philip Morris letterhead. 

I t ' s• i nteroffice correspondence from 
K. S. Burns to Dr. R. B. Seligman. I 
believe you testified earlier today you 
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30 
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5 



fr’> f' : •>>> -‘■".j 


% 


r~ 


1 knew Dr. Seligman. 

2 (Whereupon, the document was 

3 marked Burnley Exhibit No. 8 for 

4 Identification.) 

5 A. Yes. 

6 BY MR. HOPPER: 







7 

<2. 

And are you 

f am i 1 i a 

8 

Burns ? 



9 

A. 

Yes. 


1 0 

Q. 

Who is K. s . 

Burns ? 

1 1 

A. 

Ken Burns. 


1 2 

Q. 

What was his 

job at 

1 3 

Morris? 



1 4 

A. 

What time? 

What is 

1 5 

Q. 

At the time 

of this 

1 6 

Septembe 

r of 1976. 


1 7 

A. 

I don't know 

what h 


Q. Was he in the Research 

Department? 

A. He was in the Research 
Department. He was an engineer. 

Q. Was he a Chemical Engineer 
like•you? 


1 

13:49:51 

2 4 

A. 

No , 

I don't 

think so 

i 

h 

13:49:51 

2 5 

Q . 

Did 

he ever 

work for 
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13 : 49:53 

13 : 49:54 

13 : 49:55 

13 : 49:57 

13 : 49:59 


13 : 51:11 
13 : 51:17 2 1 

13 : 51:22 22 

13 : 51:26 2 3 

13 : 51:29 2 4 

13 : 51:31 25 



A. He did. 

Q. And what was his job working 

for you? 

A. He was manager of Development 

Engineering. 

Q. Why would he be corresponding 

with Dr, Seligman, do you suspect? 

MR. MUEHLBERGER: Object to 

the form. 


A. 

I don ' 

MR . 

HOPPER: 

Q. 

Was he 

A. 

Not in 

Q. 

•76? 

A. 

Or *76 

Q. 

All r i 


Was he under your management? 


I would like for you to look 
at the second page of this exhibit and 
read what is a memo, again interoffice 
correspondence from Mr. P. M. Gauvin to 


2 1 

a Mr . 

L . P . 

Meyer 

in 1977, just a 

2 2 

little 

over 

a 

year 

later from 

this 

2 3 

first 

memo. 

I 

would like for 

you to 

2 4 

take a 

look 

a t 

i t . 

It's very 

5 ho r t . 

2 5 

would 

like 

for 

you 

to read that 
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51:36 


l paragraph, if you would, please, to 


13 


: 51 : 36 

: 53 :00 
-.52 -.01 

:52:04 
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2 

3 

4 

5 

6 

7 

8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 


yourself , 

MR. MUEHLBERGER: Are you just 

asking him to read it to himself? 

MR. HOPPER: To himself, yes. 

A. (Perusing document.} 

MR. MUEHLBERGER: Counsel, for 


the 

record, I assume 

thes 

e are 

just 

two 

documents you've 

a t t a 

ched 

and 

they 

were not produced to 

you 

i n 

this 

manner of being 

a 11 a 

ched? 




MR . 

HOPPER: 

That's 

m y 

unde 

rstanding. 




MR . 

MUEHLBERGER: Ok 

ay . 


MR . 

HOPPER: 

No , I b 

e 1 i e v e 

they 

come 

under 

the Scott 

exhibit 


number. Both of those were 

produced under that exhibit number. 

MR. MUEHLBERGER: Well, the 

problem is that they weren't 
produced by Philip Morris together 
because the Bates number aren't 

consecutive . 

MR. HOPPER: I understand. I 

saw that. One is 18 and one is 24. 
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13:53:38 


MR. MUEHLBERGER: Right. So, 

it looks like someone has put them 
together, but it was not Philip 
Morris . 

A. Okay. 


13:53:38 


BY MR. HOPPER: 


13:53:56 


Q. One memo from Gauvin to Meyer 




says that, "as a follow-up to my memo 
of 9/21/77 entitled, 'Increased 


Nicotine in Smoke, low-delivery 
cigarettes.' I'm enclosing a survey 
conducted by Ellen Moore of in-house 
work on methods for increasing nicotine 
in smoke. The addition of nicotine 
citrate to the filler appears to have 
been the primary method for increasing 


13: 6?4 ;22 


nicotine in smoke." 


Was your company studying ways 


to increase nicotine? 


MR. MUEHLBERGER: Object to 


13 : 54:271 2 1 


13:54:27 2 2 


13:54:29 23 


13:54:30 2 4 


13 : 54:32 2 5 


the form. 


A. Well, that is what the memo 


says 


You know, if you go back in 


the history of the debate on smoking 


.industrydocuments.ucsf.edu/docs/yfjl0001 
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13 : 55:27 2 1 

13 : 55:33 22 

13 : 55:35 2 3 

13 : 55:40 24 

13 : 55:41 2 5 


and health, you will find a school of 
thought which says that by adding 
nicotine, by increasing the nicotine 
delivery of smoke, people will smoke 
less and, therefore, be exposed to less 
tar. 

It's a concept that public 
health authorities in various parts of 
the word have advocated. 

There is no doubt in my mind 
that the company looked at this kind of 
research and evaluated it. But I've 
got to tell you, to the very best of my 
knowledge, the company has never added 
nicotine, at least in any measurable 
quantities, to the product. 

And the only exceptions to 
that might be some of the nicotine 
sulphate that was used as an alcohol 
denaturant for flavor systems. And 
probably some minor amounts of nicotine 
that were a result of tobacco extracted 
from - — flavor systems extracted from 
tobacco • 

But to my knowledge no, no 
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13 : 

55 

: 41 

13: 

SS 

: 47 

13: 

55 

: 47 

13: 

55 

: 49 

13: 

SS 

:51 




13:56:40 

pte : 

13:56:40 

# 

13:56:40 


13:56:40 


13:56:42 


appreciable quantities of nicotine have 
ever been, added to any Philip Morris 
product . 

That's not to say somebody in 
a research and development organization 
didn’t look at it. 

Q. You have no knowledge of 

nicotine citrate being added to filler? 
A. Commercially, no, not at all. 

Q. Why would your company be 

studying and researching so 
prodigiously to increase the level of 
nicotine in your products? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, I don’t know that they 

were doing it in a prodigious manner. 

I mean, you have got a memo, 
and there may be others, where people 
looked at adding nicotine to the 
product for exactly the reasons I 
mentioned awhile ago. 

There was a time when public 
health authorities were really 
recommending that cigarette companies 
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13:56:43 


add nicotine to the product so that 


13:56:47 


consumers would smoke less and be 


r \ 
> * 


13:56:50 


13:56:64 


subject to less of the hazards 

associated with whole smoke. 


13:S6:56 


But again, to my knowledge it 


13 : 56:57 


was never, ever commercialized. 



13 : 53:42 


13:518:10 


BY MR . HOPPER : 


Q. Mr. Burnley, in your past and 

current job, do you know if your 
company has ever been concerned with 


the issue of nicotine safety? 


Yes. 


In what respect 


A. Primarily, with regard to the 

denic plant that we discussed at length 


13:Sp^4 


earlier 


We had high pressure C02 


containing nicotine circulating. And 
that C O 2 contained quite a bit of 




13:58:38 


nicotine. And if there were a leak, 
for example, it could be a very serious 


13:58:43 


safety situation. 


13:58:43 


13 : 50:44 


Q. Is that because nicotine is 

considered to be one of the few liquid 


13 : 50:46 


natural alkaloids that is highly toxic 
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13:59:28 

13:59:31 

13:59:32 

13:59:32 

13:59:33 


and highly poisonous? 

A. Pure nicotine in sufficient 

quantities is highly toxic. 

Q. Is it toxic in your products? 

A. I don't believe so. 

Q. why? 

A. The concentrations are low. 

Q. Is it up on — at a certain 

level of consumption and infusion into 

the bloodstream by a smoker? 

A. I don't understand your 

question. 

Q. That one can up-take a certain 

level of nicotine that it becomes toxic 

to them? 

MR. MUEHLSERGER: Object to 

the form. 

A. I have never heard that. But 

I'm not an expert either. 

BY MR. HOPPER: 

Q. Is it poisonous if it’s not 

toxic? 

MR. MUEHLSERGER: Object to 

the form. 

A. To me they are synonymous 
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But I don't consider nicotine to be one 
of those severely addictive dr u g s as 
people sometimes claim. 

Q. But it wouldn't surprise you 

that any number of the high-level 
employees in your company at any given 
time, or high-level researchers or 
scientists in your company at any given 
time have expressed an opinion that 
nicotine is highly addictive and that 
is why we sell cigarettes, would it? 

A. It wouldn't surprise me, no. 

Q. And I could probably dump so 

many documents in front of you today, 
although your counsel would probably 
have a coronary if I did, so I won't — 

he's a good fellow — but that says 

something completely contrary to what 
you are saying, that the company has 
know for many, many years that nicotine 

is addictive; isn't that true? 

A. Look, I tried to give you my 

personalview. 

Q. I understand but now you’re 

testifying here as an expert witness 
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14:01:35 


today and I'm not asking you for your 


personal view, I'm asking you and 
examining you as an expert witness. 


14 : 01:39 


14:01:40 


MR. MUEHLBERGER: Object to 

the form. Asked and answered. 


14:01:42 


I'm not sure the question is 


pending right now, is it? 

MR. HOPPER: It is pending 

but, see, he has answered it with a 
preface of saying it's his personal 
view. But he's here testifying as 
an expert. 

MR. MUEHLBERGER: Not as a 

psychiatrist. Are you asking about 
addiction? He doesn't have to 
testify — 

MR. HOPPER: He understands 

the component constituents and 
everything that goes into the 
process of making cigarettes. He 


14:02:08 


has been there for thirty years -- 


14:02:10 


THE WITNESS: Twenty-seven . 


14:02:10 


MR. HOPPER: Twenty-seven, 


: u s e me. Little liberal 


14:02:11 


So he knows and understands a 
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cigarette. He has stated that in 

his expert report. 

So, that's the basis of me 
examining him. 

MR. MUEHLBERGER: Asked and 

answered, then. 

MR. HOPPER: Well, he has 

answered it personally. He even 
said it’s his personal view. 

Now I'm asking you to answer 
it as an expert witness, as a 
person with great knowledge, 
experience, as you have stated 
here. 

MR. MUEHLBERGER: Object to 

the form. Beyond the scope. 

Asked and answered. 

MR. HOPPER: Well, he hasn't 

answered it. He has answered it 
personally. 

MR. MUEHLBERGER: Well, you 

can ask a question but I object to 
the extent you're directing this. 

MR. HOPPER: Would you like me 

to go back and read what he said? 
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H: 03:01 



MR. MUEHLBERGER: No. 



MR . 

HOPPER: 

Because 

he said, 

I’ll 

give 

you my 

personal 

view on 

i t . 






Now 

we've go 

11 e n his 

personal 


view so I'm asking a different 
question. 

BY MR. HOPPER: 

Q. In your capacity of an expert 
witness on behalf of the defendant in 
this lawsuit. 

A. I can't answer questions about 
addiction for the company as an expert 
witness because I'm not qualified to do 
that. It's not my field. 

Surely there are documents 
where certain people in the company 
have said nicotine is addictive. I 
have seen them. 

I can't speak on behalf of the 


2 1 

company o 

r what 

the 

company's posi 

t i o n 

2 2 

was as a 

f u n c C i 

on of 

time because 

I 

2 3 

just'don' 

t know 

what 

it was or don 

' t 

2 4 

know what 

d e f i n 

i t 1 o n 

of addiction 

would 

2 5 

be refere 

need a 

t any 

particular time. 


K 
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14 : 03 m 2 I'm just not an expert. It's just 

14:03:45 2 beyond ray expertise. 

3 Q, Does the fact that nicotine 

4 has remained .in your products and that 

5 you have sold your products with 

6 nicotine, helped you sell cigarette? 

7 A. I think so. I think nicotine 

8 and nicotine pharmacology are part of 

9 the smoking experience. 

10 Q. And that it's habituating and 

11 that's helped you sell cigarettes? 

12 MR. MUEHLBERGER: Object to 

d! 

’13 the form. 

14 A. I don't know what the reason 

1 5 i s . 

16 BY MR. HOPPER: 

17 Q, Mr. Burnley, a moment ago you 

18 testified -- and we can read this back 

19 if you need it to be read, or if your 

i4:05:$o '20 counsel needs it to be read back 

14 : 06:02 2 1 accurately — that public health 

14 : 06:02 22 officials were claiming that people 

14:06:02 2 3 would smoke less if there was perhaps 

14:06:02 24 an increase in nicotine, and that's 

14:06:07 2 5 perhaps what was motivating your 
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Research Department to study and do 
research on this topic. 

What time period are you 
referring to? 

MR. MUEHLBERGER: Object to 

the form. 

MR. HOPPER: The fact that I 

asked him to pinpoint this in time 
is -- I don't get it. 

MR. MUEHLBERGER: To the 

extent you mischaracterized his 
testimony. 

MR. HOPPER: Well, I said we 

would read it back if you prefer, 
counsel. I'm trying not to take 
the time. 

He said it a minute ago and 
I'm trying to see if you understand 
or know what time period you are 
referring to. 

A. I don't recall. 

I have heard on a couple of 
instances that there were people in the 
United States who had that theory at 
one time. 


I 
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There was, I think, a belief 

by some U . K. Scientists that it was 
maybe a way to tackle the smoking and 
health problem as well. But I can't 
put it in any sort of chronological 
perspective for you. 

BY MR. HOPPER: 

Q, You're not taking it out of 

the Surgeon General's Report, though, 
for this country? 

A. No - 

Q. Okay. Any other leading 

health authorities you can point to? 

A. I can't recall the context but 

I've heard it a couple of times. It 
seemed to me well, that would be 

speculating, I don't want to do that. 

Q. Okay. 

Is this a full and complete 
record that you have submitted as a 
part of your expert witness report of 
your professional and work experiences? 

A. Yes. 

Q. There is nothing missing here; 

correct ? 
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(Witness shakes head.) 




A. 

Q. So, other than the four years 

you were at Allied Chemical and the two 

years you were at Dupont, you have 
spent the majority of your professional 
experience, as you refer to it, at 

Philip Morris, correct? 

A. Yes. 


Q. 

when you were 

a t 

Allied 

Chemical, 

what did you 

d o 

there? 


A. I was a Process Engineer. I 

ran a small mechanical development 
group, X guess was my actual last 
assignment there . 

Q. Is that different than your 

job as a Systems Engineer when you came 
into Philip Morris in '73? 

A. Yeah, very much so. I was 

always interested in.applying digital 
computers to industrial processes, and 
at that time Philip Morris had an 
interest . 

Through a mutual friend, I got 
connected with the company and changed 
jobs. 
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14:09:02 


Q. And what did you do at Dupont 


14:09:07 


from *67 to '69? 


14:09:07 


I was a Process Engineer there 


14:09:09 


14:09:09 


as well. 


So, you did largely the same 


14:09:13 


thing at Dupont that you did at Allied' 







14:09*13 


14: 09;: 22 




14:09:53 


A. Yes. 

Q. Were you aware of the health 

effects associated with smoking in ’73, 
when you came to Philip Morris? 

A. Well, I guess I have always 

been told that smoking is not 

particularly good for you. 

Certainly, I had a general 
understanding and general belief when I 
went to work for the company. 

Q. Did it disturb you at all that 

the products that you would be in 
charge of manufacturing, particularly 
as you moved up the ranks to become a 
Vice-President of those operations, had 


14:09:58 


grave health effects on the people who 


14:09:58 


used - those products? 


14:09:59 


Well, I guess I would have to 


14:10:01 


say that when I joined the company, my 
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1 knowledge of the health effects of 



cigarette smoking was pretty vague. 

I mean, I had sort of a 
common-sense view that smoking 
cigarettes probably were not good for 
you. My parents taught me that when I 
was a kid. 

When I joined Philip Morris, 
as cigarettes are today, they were a 
legal product. It was a very 
interesting place to work. Had some 
extremely good people. A lot of 
technical challenges. And as I spent 
more and more time at the company and 
really learned more about the health 
risks, I spent a lot of time trying to 
encourage the company to work in areas 
that would help mitigate the risk, to 
the extent that is possible. 

So, X feel pretty good about 
my experience with Philip Morris. 

Q. But by and large, your advice 
has kind of fallen on deaf ears, hasn't 
it? 

MR. MUEHLBERGER: Object to 






the form. 

A. I don't think so. I don't 

think so at ail. 

BY MR. HOPPER: 

Q. In your submission for your 
expert witness retention, you have 
included a paper, I believe you 
authored, on plug flow. "Design and 
Application of an upward Plug Flow 
Ventilation System." 

Aside from the fact that this 
paper relates to installing this system 
at a opera hall or an art venue of some 
sort, can you explain to me what this 
has to with your retention as an expert 
witness at Philip Morris for 
manufacturing and process development 
of cigarette products. 

MR. MUEHLBERGER: Object to 

the form. 

A, Probably nothing. 

MR. MUEHLBERGER: Object to 

the form. I explained that to you. 

MR. HOPPER: Whoa. He was 

answering my question. He said. 
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14:12:30 


14:12:34 


14:12: 34 


14:12:34 

i 

14:12:34 
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"probably nothing." 

I want to be su re that's on 
the record. 

BY MR. HOPPER: 

Q. Isn't that what you said? 

A. Yes. 

Q. Okay, why did you submit it? 

A. It was submitted in my behalf 

by Hunton and Williams, I assume. 

Q. So, you conferred with your 

attorneys about it? 

A. Yes. 

Q. Okay. 

A. I think there was a request to 

attach whatever publications I had. 

MR. MUEHLBERGER: Yeah, didn't 

you ask us to do that, counsel? To 
provide you with publications? 

A. That was the only one I had. 

MR. MUEHLBERGER: I note for 

the record that you have requested 

that. 

MR. HOPPER: I probably did, 1 

am not denying it. I'm asking why 
he submitted that particular paper 
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if it had 

nothing 

to do 

with the 

retention 

of his 

expert 

witness — 


MR. MUEHLBERGER: Because you 


asked for publications. 

BY MR. HOPPER: 

Q. Is that the only thing that 

you have published? 

A. Yes. 

Q. Has that gone through any peer 

review, scientific peer review? 

A. No. It was actually published 

in the proceedings of an in-house 
quality conference. 

Q. Have you conferred with any 

Jury consultants throughout the course 
of your preparation for the testimony 
today? 

A. No. 

Q. What about with respect to any 

other lawsuits that you have testified 
in ? 

A. No . 

Q. Have you conferred with any 

kind of outside consultants in 
preparation for delivering your 

Ui 
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14 : 15:26 22 

14 : 15:34 23 

14 : 15:34 24 

14 : 15:41 25 


any questions from your lawyers? 

A. No . 

Q. Mr. Burnley, you submitted 

documents, various document that you 1 : 
claiming to rely upon for the purposes 
of your testimony today and in this 
proceeding and at trial. 

I'm marking that as Burnley 
Exhibit Number 9. 

(Whereupon, the document was 
marked Burnley Exhibit Number 9 for 
Identification.) 

MR. HOPPER: Included is a 

memo from an E. Chambers to V. Willis, 
Re: Cigarettes for Special study, date 
6 / 17 / 99 . 

Why do you rely on this 

document. 

A. In the past, I have been 

questioned a lot about the effect of 
added ammonia on smoke PH, and the 
effects of added ammonia on nicotine 
delivery. 

And that is simply a memo 
describing a test where our products 
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1 


were made with and without added 



ammonia. And the nicotine delivery and 

the smoke pHs are tabulated there. 

Q. In this document that you’re 
referring to, this memo from Elizabeth 
Chambers to Vivian Willis, there is a 
diagram in here. And included in this 
diagram appears to me to be a 
calculation of pounds of alkaloids and 


pounds of nicotine. 

A. That is from 


a different 


document. 

It's not related to the Vivian 
Wi11is-ChamberS memo. 

Q. This is not a part of that? 

A. No . 

MR. MUEHLBERGER: Look on the 

index, Randy. You will see that's 
the next document listed. 

MR. HOPPER: The Park 500 

Process 30-Day Material Balance? 

MR. MUEHLBERGER: Yes. 

THE WITNESS: Yes. 

BY MR. HOPPER: 

Q. Excuse me. This is a 
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one-pager, then? 

A. Yes. 

Q. So, this refers to the next -- 

excuse me. It's a two-pager. 

So, the next item is the Park 
500 Process 30-Day Material Balance 
dated 7-15-1996. And that refers to 
this diagram, among other things, 
correct? 

A. Right. 

Q. How is it that you derived at 

this calculation of pounds of alkaloids 
and pounds of nicotine? 

A. Well, very early in some of 

the lawsuits, especially in conjunction 
with ABC, there were allegations that 
the company added nicotine to its RL 
product. And I testified a number of 
times that really quite the contrary 
happened -- that there were losses of 
alkaloids and thereby losses of 
nicotine during the manufacturing 
process. 

And this was a special study 
that I commissioned to substantiate 
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what I had been testifying about. 









Q. Isn't it true, though, that 

this is labeled here as influent and 
not effluent? So, it's not technically 
lost, is it? 

A. That is influent to the waste 

water treatment plant, or effluent from 
Park 500. 

Q. Okay. Isn't it true that you 

testified earlier to me, though, that 
you collected and contained those 
alkaloids in nicotine in containers? 

A. That was related to the denic 

project. 

Q. But it's not related to Park 

5 0 0 ? 

A. No . 

Q. You don't contain or hold that 

product — the alkaloids or the 
nicotine? Is it pumped right out? 

A. It's pumped right into the 

waste treatment plant, yes. 

Q. Okay. 

Wny is it that you relied on 
as a part of your expert retention, a 
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letter from Helmut Gaisch to R.B. 
Seligman in September of '83? 

A. There has been a lot of 

testimony in the litigation about why 
the company made a decision to stop 
working on a project to dinitrate Park 
500 liquor streams using naturally 
occurring microorganisms. 

I have testified a number of 
times that the process just didn't 
work. 

In that particular memo, it 
shows a collaborating point of view by 
the then head of R & D in Neuchatel, 
Switzerland, the PM Europe. 

Q. And why is it that you have 
relied on a report by Mr. Uydess and 
Dunn on the, "Mixed Culture 
Denitrification: Routine Storage and 
Start-up Procedures for Refrigerated 
Denitrified Seed"? 

I assume it is the same thing 
you were just now saying, except this 
refers to seed? 

A. Yes. It just describes some 


f i . ■ 
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of the difficulties that we w 
making this process work coram 
Q. Who is R. L. Dunn? 

A. He was a researcher 

Morris R & D. 

Q. Is it the same Dunn, 

referred to earlier in the te 
A. I would guess so, ye 

Q. So, you are using wo 

Mr. Dunn to rely on for purpo 
your expertise in this case? 

A. Well, Dunn and other 
MR. MUEHLBERGER: Le 

object for the record. 

I believe the prior 
by William Dunn. This is 
Dunn. 

BY MR. HOPPER: 

Q. Well, I'm asking. I 

know. 

A. 

either. 

Q. Okay. In that parti 

document — excuse me. 

In the next document 


Yeah, I don't really 
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ere having 

ercially. 

at Philip 

that we 
stimony? 
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r k from 
s e s of 

s . 

t me just 

memo was 
R . L . 

don't 

know 

c u 1 a r 

that is 
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-- excuse me. In that document -- it’s 
a little hard to keep track of this 
because of the dates -- there is a list 
of persons on. the distribution list. 

Who was M. Hauserman? 


A. 

Max 

Hauserman. He 

was 

probably the 

Vice-President 

o f R & D 

during 

that t 

ime period. 


Q. 

I n ' 

8 3? 


A. 

Yes. 



Q. 

Did 

you know him? 


A. 

Yes. 



Q. 

Did 

you work with 

him? 

A. 

Yes. 



Q- 

Did 

you report to 

him? 

A. 

No . 



Q. 

Did 

you report to 

Ken Houghton 

at the 

time; 

or Houghton? 


A. 

Not 

at that time, 

but I knew 

Ken Houghton 

as well. 


Q. 

Who 

is William Farone? 


A. Bill Farone at the time was, 

I believe. Director of Applied 
Research . 

Q, And L. Turano? 
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a. Lou Turano was Director of 

Process Development during that period 
of time. 

Q. So, he worked for you? 

A. He did not, no. I was in the 

Engineering Department during that 
time. 

Q. You hadn't moved over to 

process development then? 

A. No . 

Q. And did you know Mr. Farone? 

A. Yes. 

Q. Did you work with him? 

A. Yes. 

Q. And Mr. Meyer -- Mr. Turano; 

did you know him and work with him? 

A. Yes. 

Q. And then an L. Meyer? 

A. Yes, Leo Meyer. 

Q. And what did he do? 

A. He was Director of Product 

Development. 

Q . And did you work with him? 

A. I did. 

Q. And Tom Osdane, I believe you 
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stated earlier in testimony that you 

knew him and worked with him in 
research? 

A. Yes. 

Q. That’s correct? 

A. I knew him but I had never 

really worked closely with Tom. 

Q. And a W. Mutter? 

A. Walt Mutter, yes, X worked 

with him. 

Q. And what did he do? 

A. He was a research engineer. 

Q. In the Research Department in 

R 6> D ? 

A. Actually, I think he worked in 
the Process Development Department. 

Q. And what about Cliff Lilly? 

A. Cliff Lilly, I'm not sure what 

his job was at the time. He was 
probably manager of Applied Physics. 

q. In the R & D Department? 

A. Yes. 

Q. And did he report to Cathy 

Ellis? 

A. Not during that period of time 
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but he did at one point, yes. 

Q* And E . Craze? 

A. Ed Craze, yes. He was also a 

development engineer. 

Q. And did you know him and work 


with him? 


A. I did. 

Q. And W. Hempfling? 

A. Yes. Walter Hempfling. 

Q. And what did he do? 

A. He was a microbiologist. 

Q. And he was in R & D? 

A. Yes. 

Q. And S. Hutcheson? 

A. Susan Hutcheson was also in 

R & D. She had more of an 

administrative job at the time. 

Q. And Y. Malik? 

A. I know the name but I never 

really worked closely with him. 

Q. That's a man? 

A. Ye s . 

Q. And what did he do? 

A. He was a researcher, probablj 

a microbiologist. 
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Q. I n R & D ? 

A. Yes . 

Q. And J. Banyasi . 

A. Banyasi. Physical Chemist. 

Also worked in R & D. 

Q. And you knew him? 

A. Yes . 

Q. And you worked with him? 

A. Yes. 

Q. And E. Bravo? 

A. Ernie Bravo. I knew who he 

was, I never really worked directly 
with him. 

Q. P. Kusel? K-U-S-E-L. 

A. Doesn't ring a bell. 

Q. S. Temhet, T-E-M-H-E-T, it 

looks like. 

A. S. Tennet? I don't 

Q. Oh, that's T-E-N-N-E-T. I 


see. 

A. 

not - - 
Q. 
A. 


I know a Joe Tennet, but 

Okay, a D. Chadick? 
Debbie Chadick, 


Microbiologist. 
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Q. I n R & D ? 

A. R t D , yes. 

Q • And you knew her and worked 
with her? 

A. Yes. 

Q. And P. Oglesby? 

A. I don't know " P " . 

Q, And I assume you are familiar 
with Central File? 

A. Yes. 

Q. All right . 

You also have included what 
appears to be an annual report from 
April of '83, a report by I. L. Uydess. 
Why did you rely on that? It's titled, 
"Project 1904." 

A. These are all reports on the 

progress of the naturally occurring 
denitration project. 

And as you follow the reports, 
you will find that there are times when 
there was a great deal of excitement. 
People thought there was a high 
probability of success. You read the 
next report and you’ll find that more 
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problems were discovered. 

And this thing was pretty 
cyclical. It went on for a long period 
of time. 

They are just sort of 
arbitrarily picked out of a large 
volume of reporting on NOV. They were 
just very typical of what was going on 
during the time. 

Q. And you did say 

denitrification and not denic, right? 

A. Denitrification. 

Q. Okay. 

A. Well, I meant to say 
denitrification if I said 
denicotini zation. 

Q. And that would include a memo 

from K. H. Cho regarding Project 
Cancellation on the NOD Plant - Park 
5 0 0 ? 


2 1 

A. Yes. 




2 2 

Q. And a 

memo 

f r 

o m J . 

2 3 

H. G •. Burnley, 

that 

would be 

2 4 

excuse me. Re: 

Status 

Report 

2 5 

Proj ect? 
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11:26:35 


A. Yes 


11:26:36 


Same vein? 


14:26:37 


14:26:38 


14:26:38 


A, Same vein. 

Q • And then there are two patents 

listed for a Method of Preparing a 




14:2 6:38 


14 : 26:45 


i 

14 : 2*5 rtft 


14 :2'6: 47 


Reconstituted Tobacco Sheet Employing a 
Pectin Adhesive and a Tobacco Sheet 
Material patent. 

Why do you rely on those? 

A. They are the patents that 

describe the DL Process. 


Q. Are those Philip Morris owned 


patents? 


Q, Did you confer with or discuss 

any of these reliance documents with 


your counsel in preparing this report? 


Q. Did you choose them yourself? 


'%*?• ",v" 


14:27:09 


Yes. 


MR. HOPPER: Let's take a 


14:27:09 


14:36:12 


14:36:12 


14:36:12 


five-minute break. 

(FOLLOWING A BRIEF RECESS, THE 
FOLLOWING PROCEEDINGS WERE HAD:) 


VIDEOGRAPHER: We are 


52011 9413 










hty£//legacy.library.ucsf.edi$tid/xjmr0flp©O/i^w.industrydocuments.ucsf.edu/docs/yfjl0001 


52011 9414 


14 

: 37 

: 15 

14 

: 37 

: 15 

14 

: 37 

: 16 

14 

: 37 

: 20 

14 : 

: 37 

: 20 

14 : 

: 37 

:25 

14 : 


; 25 


14 : 37:45 
14 : 37:47 

14 : 37:46 

14 : 37:49 

14 : 37:52 


A. Is that your question? 

Q• Yes, sir. 

A. I can't tell you precisely. 

It's probably in the neighborhood of 
two hundred and twenty-five thousand 
dollars a year. 

Q. That's salary and bonuses? 

A. That's straight salary. 

Q. And then do you receive 

bonuses on top of that? 

A. Depending upon how the company 

does. How the company believes I do. 

I can, yes. 

Q. You are in an executive 

compensation type program, I would 
assume, as an officer? 

A. Yes. 

Q. And you are eligible for 

performance bonuses as well? 

A. Yes. 

0. Do you own stock in the 

company? 

A. I do not. 

Q. Has the company ever given you 

stock options? 
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1 A. Yes . 

2 Q. You own stock options? 

3 A. Ido. 

4 Q. Have you exercised any of 

5 those stock options? 

'6 A. Yes. 

7 Q. How much stock option do you 

8 hold at this time? How many shares? 


9 

A. 

I don' 

1 t know. 

I really don 

1 0 

know. I 

haven 1 

't counted it up in a 

1 1 

while . 




1 2 

G. 

If we 

wanted 

you to produce 

1 3 

evidence 

of that, you 

could go to 

1 4 

records 

for us 

and show us? 


15 A. Sure. 


1 6 


Q. We' 

11 1 

e t 

your counsel know if 

1 7 

w e 

want to r 

e c e i 

v e 

that. 

1 B 


And 

d o 

you 

hold preferred 

1 9 

stock at all 

7 



2 0 


A. No . 




2 1 


Q. Do 

you 

hold stock in any kind 

2 2 

o f 

employee 

pens 

ion 

fund that is 


23 contributed on your behalf? 

24 A. Yes. 

25 Q- 401K or some program like 
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14:39:34 


14:39:38 


14:39:39 


14:39:41 
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14 ; 3$Pf49 
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Q. Are you familiar with an 

expert that plaintiffs have disclosed 

in this lawsuit named Mr. Farone? 

A. Yes. 

Q. I believe you testified a few 

moments ago that you knew Mr. Farone 
when he was employed at Philip Morris'? 

A. That's correct. 

Q. Have you had a chance to study 

or look at his expert report in any 
way? 


Q. Are you familiar with his 

views or any testimony that he may 
provide in this case from any other 


sources? 


I have no idea what he'll 


iOv.NWV.V.f 

14 : 40:091 


14:40:09 


14:40:09 


14:40:09 


14:40:10 


14:40:13 


testify about. 

Q. You never discussed it with 

your counsel, or you don't know what he 
may testify to or what-he has testified 
to? 

A. No. Oh, I know what he has 

testified to in previous cases. 

Q. What would that be? If you 
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could characterize it? 

A. Well, he has talked a lot 

about the NOD or naturally occurring 
denitration process that we talked 
about earlier. 

His views were that the 
company should not have stopped that 
work. 

Q. I’m sorry? 

A. The company should not have 
stopped work on, quote, his NOD 
Process . 

And that has been the 
substance of what I have been 
questioned about regarding his 
testimony in the past. 

Q. Do you know why he left Philip 


1 8 

Morris? 


1 9 

A. 

I don’t. 

2 0 

Q. 

Have you 

2 1 

with him 

after he 

2 2 

At any time? 

2 3 

A. 

N o . 

2 4 

Q. 

Have you 

2 S 

his work 

product 
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14:41:07 


while he was at Philip Morris or later? 


14:41:10 


I haven't reviewed work that 


14:41:14 


he authored. However, I was very 


14 : 41:16 


involved in the NOD project. His 


14:41:23 


people were working on that project. 


14:41:25 


So, in a sense, it was work 


14: 28 


that he was responsible for but he 




14:^29 

SP- 


didn't do it himself. 

Q. Do you have any reason to 


14:41^32 


believe or any knowledge or information 


you've gained as to why Mr. Farone's 


testimony wouldn't be true? 

MR. MUEHLBERGER: Object to 

the form. 


A. The only thing I can tell you 

is give you my personal views on why 
that project was unsuccessful. 

BY MR. HOPPER: 




The denitrification process? 


I don't know why he believes 


14:41:57 


it should have been commercialized 


14:42:00 


Q. But nothing that you are aware 


14:42:04 


of or have knowledge of Mr. Farone that 


14:42:12 


would cause you to question the 
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respect to the responsibilities you 
hold as a Vice-President in the 
company? 

A. Ab solutely . 

Q. Do you believe cigarettes are 

addictive when they are used as 
intended? 

A. As I said before, I'm really 
not qualified. I'm not a 
pharmacologist. I'm not a physician. 
I'm not a behavioral scientist. So, I 
really can't answer authoritatively. 

I'm just not qualified. 

Q. Okay. Now, I'm asking you not 

as an expert witness but as a fact 
witness, which you have also been 
rendered for in this litigation. 

Sir, do you believe as a fact 
witness, personally, that cigarettes 
are addictive when used as intended? 

MR. MUEHLBERGER: Object to 


2 1 


MR . 

2 2 

the 

form. 

2 3 

A. 

No . 

2 4 

smoking. 


2 5 


I th 


I think it's tough for some 
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people to quit. But I have watched a 

lot of people quit smoking and have 
never touched another cigarette. The 
same is true of me. 

So, no, I don’t consider 
cigarettes addictive. 

Q. You say that, and yet the vas 

number of people do have a difficult 
time quitting; isn’t that true? 

MR. MUEHLBERGER: Object to 

the form. 

BY MR. HOPPER: 

Q. Isn’t it a small minority who 
can quit and stop, and start and quit, 
and start and stop? 

MR. MUEHLBERGER: Object to 

the form. 

A. Well, I don’t know. I am 

giving you anecdotal information based 
on my personal experience. I have 
never really studied it extensively an 
like I told you before, I'm really not 
qualified to give you any more than a 
personal point of view. 

BY MR. HOPPER: 
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the form. 


14 : 46:06 


I think there is plenty of 


14 : 46:06 


data to suggest that if you smoke, you 


14 : 46:06 


14:46:06 


are more likely to get certain 
diseases . 


14 : 46:06 


BY MR. HOPPER 




14 : 44:06 


14: (PfrOB 




Q. And you believe it? 

A. I believe it. 

Q. Now, you testified earlier you 
were trained as a chemist, correct? 


A. Chemical Engineer. 

Q. But you trained in chemistry 
extensively for that engineering job? 

A. Extensively is a relative 

term, but, yes. 

Q. Well, a whole lot. You read a 

lot of chemistry text and studied it 
and practiced it and you understand it, 
correct? 




14:46:33 


Yes. 


Q. Okay, good. 


14 : 46:36 


You are familiar with the 


14:46:36 


term', polyaromatic hydrocarbons? 


14:46:43 


I am. 


14:46:43 


You are familiar with 


I 


229 


14:46:44 


14 

: 46: 

: s e 

14 

: 46: 

: S8 

14: 

: 46: 

: S 6 

14 : 

: 46; 

58 

14 : 
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benzopyrene? 

A. I am. 

Q • Benzo(a)pyrene? 

A. I am . 

Q. You are familiar with the 

aza-arenes? 

A. I have heard about the 

classification of compounds but I have 
never really — I don't know much about 
them,. 

Q ■ Such as the N-Nitrosamines, 

the NNKs, the NNNs? 

A. I'm familiar with the 

nitrosamines . 

Q. The tobacco-spec i fic TSNAs? 

A. Yes. 

Q. Do you believe that they exist 
in cigarettes? 

A. Yes. 

Q. In the products you produce? 

A. Yes. 

Q- Do you believe that people who 
smoke your products are subjected to 
those highly carcinogenic arenes? 

MR. MUEHDBERGER: Object to 


SEi 
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Q ■ Do you believe those exist in 

your products? 

A. Yes. 

Q. Are you familiar with the 

aldehydes? 

A. Yes. 

Q. Particularly formaldehyde? 

A. Yes. 

Q. Do you know that that is a 

suspected human carcinogen? 

A. Yes. 

Q. Do you believe that exists in 

your product? 

A. Yes. 

Q. Are you familiar with the 

certain organic compounds such as the 
benzenes and vinyl chlorides? 

A. Yes. 

Q. And do you believe them to be 

carcinogenic? 

A. Yes. 

Q. And do they exist in Philip 

Morris' products? 
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Q. And are they found in 
mainstream or sidestream smoke from 
your products? 

MR. MUEHLBERGER: Object to 

the form. 

BY MR. HOPPER: 

Q. Are they found in mainstream 
smoke? 

A. In different concentrations, 

but yes, they are found in mainstream 
smoke. 

Q. Are they found in sidestream 

smoke? 

A. Yes. 

Q. Are you familiar with certain 

inorganic compounds such as arsenic, 
chromium and polonium 210? 

A. Yes. 

Q. Do those exist in Philip 

Morris products? 

A. I don't know. 

Q. Why don't you know? 

A. I just haven’t seen any data 

on them. 

Q. So, you are just not familiar 


undustrydocuments. ucsf.edu/docs/yfjl0001 


52011 9429 






\ t ‘O. 




>&-- ■?‘,; r 


imc: J:Urto 


14:49:27 


14:49:29 


14:49:32 


14:49:33 


14:49:46 


14:49:46 


14:4^:49 


14:4&:-5#f ] 9 


Jl 0 






^ :5 S«!ri s 


14:50:11 2 1 


14:50:19 22 


14:50:20 2 3 


14:SO:20 2 4 


14:SO:20 25 



Htj^/leggcyJibrary.ucsf.edS^id'/teiittflf^O^pdfA/.industrydocuments. ucsf.edu/docs/yfjl0001 


52011 9430 





14:50:20 

14:50:21 
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14:51:00 

2 0 

14:51:03 

2 1 

14:51:03 

2 2 

14:51:05 

2 3 

14:51:13 

2 4 

14:51:13 

2 5 


Morris products? 

A. Yes. 

Q. Do you know that Philip 

Morris, and for that matter, other 
defendant companies in this lawsuit 
proved and discovered that smoking was 
carcinogenic in various respects to 
these different compounds and chemicals 
as early as the late-1950s? 

MR. MUEHLBERGER: Object to 

the form. 

A. No . 

BY MR. HOPPER: 

Q. Do you believe that was true? 

A. I don’t know. I've not heard 

that before. 

Q. If I showed you documents 

showing that Philip Morris scientists 
corresponded as early as the late-1950s 
that they knew that; would it convince 
you? 

A. Well, was it a hypothesis or 

was there data to substantiate it? 

Q. Well, they believed there was 

data to substantiate it. 
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A. I don't know. 

I would have to look at the 
documents and try to put them in 
context with what was going on at the 
time to make any judgements. 

Q. Do you believe that Philip 
Morris, and for that matter, other 
defendants in this lawsuit, entered 
into an agreement with each other to 
create a smoking controversy that 
effectively denied the deleterious 
health effects of smoking? 

MR. MUEHLBERGER: Object to 

the form. 

A. I have never seen any evidence 

of it. 

BY MR. HOPPER: 

Q. Are you aware that they hired 
Hill and Nolton at one point in time to 
help f abricate a health controversy? 


2 1 


MR . 

MUEHLBERGER: 

Object 

t 0 

2 2 

the 

form, 




2 3 

A. 

No , 

I’m not. 



2 4 

Q, 

You 

never heard 

anything 

about 

2 5 

that? 
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14:51:53 



14:51:58 



14:52:03 



14:5 9 



14:5 9 



14 : 52:49 25 


A. No . 


Never discussed that with 


anybody? 

A. 


Don' 

t 

even k n o 

w who 

they 

are. 

Why 

i s 

tobacco 

fine 

cut? 

What 

d o 

f o 

r your p 

r o d u c 

t ? 


I do 

n 1 

t u n d e r s 

tand 

the 



question. 

Q. You have fine cut tobacco in 
your products as filler? 

A. We cut all our tobacco at 

30-cuts per inch. 

Q. Okay. Why is that? Why do 

you do that? 

A. It's — I’m not sure I can 

give you a reason. It has always been 
done that way to my knowledge. 

It's a convenient cut width 
for packing a cigarette tube. It 
provides enough mechanical and 
structural stability so it doesn't come 
out of the end of the cigarette. Has 
reasonable burn properties, I suppose. 

I don't know. I have never 
really studied why 30-cuts per inch. 
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14.52:52 
14:52:53 

14:52:56 

14:53:00 


Q- We discussed and you've 
answered questions today about 
flavorings. 

What are casing? 

A. They are similar terms. 

Casings are generally referred 


14 : 

;Hroi 

^ 7 

to wh 

e n 

the 

14 : 

:|ifo5 

8 

COBipo 

s e d 

o f 


r- : 





14 ; 

I 4 3 : 9/ 

J 9 

s o m e t 

i m e 

s s 


14:S #|.|P 1 0 Flavors are more typically 

14 :|iiSI§ referred to as after-cut flavors. The 

14 : iPiPP ^12 final flavor that is applied to tobacco 

».l g H 13 to give its signature differentiation 

^ from one brand to the next. 

I4:||lli^i5 Q. Do fine cut tobacco particles 

14: ^16 and the use of casings and flavorings 

1 4:% i 7 make your product more inhalable? 

»:|lPlFl 8 MR. MUEHLBERGER: Object to 

i 4 :^^^i 9 the form. 

14:13:36^20 A. I don't really understand the 

14:53:36 2 1 question. 

14:53:38 2 2 I mean, certainly, the casings 

14:53:36 2 3 and f 1 a v o r i n g s make the product 

14:53:44 24 enjoyable to the consumer. However you 

14 : S3 :44 25 want to interpret that. 
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14 


14 
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cigarettes? 

A. To produce more ventilation. 

Q. Do you employ low-pressure 

drop filtration in your products? 

A. You have to be more specific. 

Q. Is the filters you use — do 

the filters that you use allow a smoker 
to get more of a thrust from the 
inhalation of the product? 

MR. MUEHLBERGER: Object to 

the form. 

A. It's too general of a — 

I don't understand your 

question. 

BY MR. HOPPER: 

Q. Why do you believe that — and 
I'm asking you this in your capacity as 
an expert witness now -- that most 
other medications and other industrial 
and commercial products generally 
include, or one can find material 
safety data sheets on those products? 
Why has there never been any MSDA 
sheets provided for tobacco products 
and in particular, your products? 


i - , 
| . « 

i -T • 
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14:57:16 


all our consumers are not aware of all 


14 : 57 : 20 


the ingredients that are in our 


Hi 


y \ 
; ^ 


14 : 57 : 23 ) 


14:57:24 


cigarettes . 


Q. Well, why did you suspect 


h ■ i 


14 : 57:26 

14:51:26 

K, 


that? 


A. Because they’re probably not 
very interested in going and looking at 






14:^1.: 30 

! "- V 


14 : 57 : 31 ]’ 1 1 


all the ingredients. 

However, for anyone who wants 
to have a look, they are published on 
our website. 


12 


We have published ingredients 


13 


lists for the Federal Government for a 


i4:Sf%49n i s 


number of years. 


It's not a secret, the 


ingredients that we use to make 


14: 57:45 | 1 7 


igarettes. We do try to protect the 


1 B proprietary formulation of certain 
J 1 9 brands. It is our trade secret and it 




14:S7:S1 20 


14:57:51 21 


14 : 57:58 24 


is what differentiates us in the 
marketplace. But we haven't kept our 


14:57:53 2 2 flavor ingredients a secret from the 

14:57:56 23 public. 


Isn't it amazing, though, that 


i4:58:oi 25 I can pick up this bottle of water 
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right here, or any product that is on 
the shelf as a consumer product, and it 
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will tell me what the ingredients are 
and the percentages of the nutrients, 
and yet, your product that is on the 
market says absolutely nothing, zero, 
zip, about the ingredients that are in 
there; much less say anything about the 
carcinogens, teratogens and mutagens; 
isn't that true? 

MR. MUEHLBERGER: Object to 


the form. 

A. It is true that there is no 

ingredient labeling on our product. 

BY MR. HOPPER: 

Q. Do you think there should be? 

MR, MUEHLBERGER: Object to 


the form. 

A. I don't really have a point of 

view one way or another. 


BY MR. HOPPER: 

Q. As a fact 

A. I don ' t h 

Q. Would it 

smoking if you did 


witness, do you? 
ave a point of view, 
dissuade people from 
publish those and 









put them on the side of your packages 
the way other consumer products are 
presented in the marketplace? 

A. I don't think so. 

Q. Is that because people are 

addicted to the nicotine in them and 
they can't — 

MR. MUEHLBERGER: Object to 

the form. 

BY MR. HOPPER: 


Q. 

— no matter 

what 

read 

about it? 

I s 

that 

A. 

No, that’s 

not 

the 

Q. 

Okay. 




Are you aware of any time 
during the history of your company 
since the late-' 50s, of an agreement 
that they struck between other 
manufactures of tobacco products to 
avoid conducting any biological 
research on the health effects of 
smoking? 

MR. MUEHLBERGER: Object to 

the form. 
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: 01 
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: 01 
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15:01:39 

15:01:38 

15:01:56 

15:01:56 

15:01:56 

15:01:56 


Q. Is it technologically 
feasible, or has it been 

technologically feasible, to design a 
cigarette which would not cause an 
increase in cancer, emphysema, asthma, 
heart failure, cardiovascular disease, 
or other of the signature-related 
smoking diseases? 

MR, MUEHLBERGER: Object to 

the form. 

A. I don't know. 

You know, certain public 
health authorities and regulators 
around the world have targeted a bunch 
of compounds that they think are 
problematic. 

The sad reality is, we don't 
understand mechanistically what causes 
these diseases. 

So, it's very difficult to say 
that removal of some or any of these 
compounds would materially affect the 
safety of the product. 

I can tell you, however, that 
we are working pretty hard to reduce 
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the concentration of those targeted 
compounds. Whether or not at the end 
of the day it will produce a safer 
product or not, I don't know. 


Q. I'm curious to know why you 
just characterized that as sadly? 

A. Because if we understood 


mechanistically the link between 
certain chemicals constituents and 


their concentrations, or combinations 


15:02:11 


of constituents and their 


concentrations on disease, it would be 

a much simpler task to modify the 
product to reduce the risk. That’s 

why. 


Jl 7 


Q. You keep referring to public 
health officials, and those health 
officials, and the government, and 


1S : 02 : 32 2 0 


15:02:43 23 


15:02:45 25 


others; when is Philip Morris going to 
take responsibility for admitting the 


15:02 :34 2 1 various constituents and the compounds 

15:02:39 2 2 that are in your products that causes 


the health effects that kill four 


15:02:44 2 4 hundred and twenty-two thousand people 


a year 
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15:03:25 21 
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15:03:33 2 3 

15:03:35 2 4 

15:03:37 25 


MR. MUEHLBERGER: Object to 

the form. 

A. Well, I think the company has, 

on a number of occasions, acknowledged 
that there are certain substances in 
tobacco smoke . 

The company is not in a 
position to know whether these 
compounds in the concentrations that 
they're found in cigarette smoke are 
really what mechanistically causes the 
disease. 

You know, we almost have to 
rely on what experts in the field have 

to say. 

BY MR. HOPPER: 

q . Well, let me ask you a 

question, and you are an expert witness 
in this litigation. 

And I'm asking the question 

somewhat by example, because I want to 
know what your impression is and what 
your' opinion is as an expert. 

There is a legal term of art 
that lawyers use called res ipsa 
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15:03:40 


loquitur, which means: The thin 


15:03:40 


itself happened. 


15:03:41 


15:03:46 


15:03:47 


15:03:49 


Now, if an airplane falls out 
of the sky, there is strict liability 
associated with that, okay? 

And the airline industry and 




the government and the others take 
responsibility to address that and deal 

with it even though they may not know 
mechanistically what caused it to 


happen. 


How is it that you can 


13 continue, as a company, to fall back on 

something like not knowing the 
mechanisms, or fully understanding the 
constituents of your products when you 
know full well by now and, in fact, 

5! ^ 18 knew many, many years ago, many, many 

5! ^"| 1 9 years ago, back to the late-' 50s, the 

15:04:23 20 health effects of your products, and 

15:04:25 2 1 your own scientists had identified 



15:04:29 2 2 


15:04:30 23 


these effects; and yet you never 
s t e p'p ed to the forefront to do anything 


15:04:34 2 4 


about it. In fact, you not only didn't 


15:04:34 25 


step to the forefront, you suppressed 


Still 
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the information and sent it off to 

Cologne . 

MR. MUEHLBERGER: Object to 

the form. 

A- Well, I don’t know about 

suppressing information. 

All I was trying to point out 
to you is that there are a lot of 
substances in tobacco smoke. They are 
there in various concentrations, 
depending upon the brand, how the 
cigarette is smoked. There are a lot 
of variables. 

We do know, the epidemiology 
is pretty clear that if you smoke 
cigarettes, you are more likely to get 
certain diseases. 

It would be -- all I'm saying 
to you is, it would be an easier 
problem to solve if we knew 
specifically what compounds or what 
combination of compounds, and what 
concentrations caused those diseases. 

Producing a safer product 
would be much easier. 
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Having said that though, we 
are working on the whole list of the 
compounds. And we are very actively 
working on the whole list of compounds. 
We are make great progress on reducing 
the concentration of these compounds. 

As I told you about Oasis and 
Accord earlier today, the smoke 
chemistry of these products and the 
biology of these products is 
significantly reduced from conventional 

But still today, we couldn't 
make a safety claim because we really 
don't know. The only thing we can say 
is, look, experts have said these 
things are harmful. We have reduced 
the concentration by this amount. That 
is all we can say now. 

The epidemiology takes twenty, 
thirty years to reap. So, there isn't 
enough history with these products to 
really know if they're safe or not. 

That's all we can do. That's 
the limit of technology today. 
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15:06:49 


15:06:49 


15:06:52 


1S:06:S6 


BY MR. HOPPER! 

Q. And yet, the overwhelming 
number of the health and public health 
community so vehemently disagree with 
you. Are you that far out of the dark 
and out of the mainstream of scientific 
peer-reviewed literature? 

MR. MUEHLBERGER: Object to 

the form. 

A. X don't they're disagreeing 

with us. I think we're listening to 

them and taking them at their word. 

They are publishing papers 
that say substance A, B, C, D, you reac 
off a lot of them, benzo la! pyrene — 

Q. Sure. 

A. — formalyde, you name it. 

You could go down the list again. We 
are not disputing the list. 

We are saying that these 
compounds are potentially serious 
have potentially serious health 
consequences and we are working as hare 
and pulling as much technology as we 
can to reduce the delivery of those 
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things to smokers. 

Q. Okay. With that in mind, and 

having said that then, has your company 
ever set a standard for TSNAs? 

A. We would like to remove them 

all. And we are working hard to remove 
them all. And we are making good 
progress in reducing the concentration 

of TSNAs. 

Q. Is there technology available 

to reduce the gas phases and the gas 

phase delivery in nicotine and 
cigarettes? 

MR. MUEHLBERGER: Object to 

the form. 

Q. You want me to say it again? 

Ask it again? 

A. Yes, please. 

BY MR . HOPPER : 

Q. Is there technology available 

to reduce gases in the gas phase 
delivery of nicotine — in the gas 
phase delivery of cigarettes. 

MR. MUEHLBERGER: Same 

objection. 
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BY MR. HOPPER: 


15 : 68 : 
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05 ^ 8 
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"25 20 


>:26 2 1 


>37 2 2 


>:<0 23 


1:47 24 
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Q. Is there technology available 

to do that? 

A. I’m not sure. 

Q. I'm referring to what you 

talked about and testified to the Jury 
to earlier today, about the free 
nicotine being suspended or available 
in the gas phase. 

A. In supercrictical C02? 

Q. Yes. 

But not just in an 
experimental stage- It exists in 
cigarettes when one smokes them in the 
gas phase. 

A. Uh-huh. 

Q. Is there technology available 

to reduce that, at this time? 

A. I'm not aware of any, although 

most of the nicotine, almost all of the 
nicotine is in the particulate phase. 

Q. Do you know Scott Osborne? 

A. I don't believe so. 

Q. Do you know that he developed 

a prototype at Philip Morris for an 
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indirect cigarette that provided 
sensory impact, as you call it, but 
without the harmful effects of smoking? 

MR. MUEHLBERGER: Object to 

the form. 

A, I'm not familiar with the 

work, no. 

BY MR . HOPPER : 

Q. You don't know anything about 

that at all? 

A. If you have a document, I will 

be happy to read it. But I don't 
recall it. 

Q. well, I don't, your counsel 

will be happy to know. 

Do you believe — as an expert 
witness, is it your opinion that a 
reduction of tar produces a safer 
cigarette? 

A. Yes. 

Q. Why? 

A. The less dose of those 

chemicals, the less risk. 

q. Are you taking steps to reduce 
tars in your products? 
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A. Well, we have a whole - - 

produce a whole series of cigarettes 
with very different tar deliveries. 

It's a consumer choice. 

But let me take you back to 
the conversation we had in reducing the 
concentration of certain chemical 
constituents — 

Q. Excuse me one second. 

The conversation we -- you and 

I had? 

A. You and I had. 

Q. I asked you questions and you 

answered them. 

A. Sorry. 


►l 6 

H 

Q- 

N o , 

that’s okay. 

With respect 

vl 7 

to — 

now go 

ahead . 


#1 8 

A. 

Let 

me respond to 

the answer I 


gave you when you were asking me about 
certain chemical constituents in 


2 1 

cigarettes . 





2 2 

Q. 

Okay. 





2 3 

A. 

One approach is 

t o 

reduce 

the 

2 4 

total 

amount of 

tar that 

i s 

del ivered 

2 5 

to the 

consumer 

or that 

the 

smoker 

i s 
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exposed to. 

Another approach is to alter 
the composition of that tar, and remove 
a lot of the constituents that we 

talked about. 

We are working on both. I 

mean, we offer products with varying 

tar deliveries. We offer products that 
have a very different tar composition, 
and that is the Accord product that I 
told you about earlier. 

Q. All right. 

MR. HOPPER: Can we go off the 

record for just a moment? 

VIDEOGRAPHER: Going off the 

record at 3:11 P.M. 

(FOLLOWING A BRIEF RECESS, THE 
FOLLOWING PROCEEDINGS WERE HAD:) 

V IDE0GRAPHER: Back on the 

record at 3:12 P.M. 

BY MR. HOPPER: 

q. Mr. Burnley, I haven't asked 

you any questions about you personally. 

Do you have a family? 

A. I don't. 
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Q. 

A. 


Have you ever been married? 

N o . 


IS:12:27 

15:12:28 
IS:12:31 
15:12:32 
15:12:33 
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Q. So, you don't have any kids 

then? 

A. No . 

Q. Do you have brothers and 

sisters? 

A, I have a brother. 

Q. Does he smoke? 

A. Yes. 

Q. Does he work in the tobacco 

industry? 

A. No . 

Q. Do your parents smoke? 

A. They both smoked, yes. 

Q. Are they still alive, if I may 

ask? 

A. My mother is. My father is 

not. 

Q. Is she still smoking? 

A. No . 

MR. HOPPER: Counsel, I don’t 

believe I have any further 
questions of the witness. X don't 
know if you — 
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MR. MUEHLBERGER: Thank you 

very much. 

We have nothing. 

VIDEOGRAPHER: Concluding the 

deposition at 3:13 P.M. 

(Whereupon, the deposition was 
concluded and the witness was excused.) 
/ 
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Accu-Tech Court Reporters 
P.O. Box 45212, 4446 
Baton Rouge, LA 70895 
225-665-1270 Fax 225-665-9059 
Email accutech@eatel.net 


October 20, 2000 


James P. Muehlberger, Esq. 

Shook, Hardy & Bacon 
Qne Kansas Place 
t&QO Main Street 

Kahi H City, Missouri 64105-2118 

RE: Scott v. American Tobacco, et al 

l|iPi^%r. Muehlberger: 

and Signing was not waived by Mr. Harold Burnley. 

a have him them read the transcript, make 

anges he feels necessary, and return the Witness 
icate along with the Errata Sheet(s). 

Bi'iase keep a copy for your transcript, and please 
rsraWri the deponent not to write on the transcript 
Itself, but to make any changes on the Errata Sheet. 


Upd'tt&^eceipt, we will forward to other counsel in this 


lEEBir 


Very truly yours, 


Betty C. Godso, CCR, RPR 
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INSTRUCTION SHEET FOR READ AND SIGN 
THE ENCLOSED ERRATA SHEET IS FOR YOUR USE IN NOTING ANY 
INSTANCES YOU FEEL THE COURT REPORTER MISHEARD, 
MISUNDERSTOOD OR MISSPELLED WHAT YOU SAID IN YOUR 
DEPOSITION. IF YOU HAVE ANY QUESTIONS REGARDING A CHANGE 
YOU WISH TO MAKE, PLEASE CONSULT WITH YOUR ATTORNEY. 




U SHOULD NOT BE CONCERNED WITH CHANGING MINOR SPELLINGS 
R PUNCTUATION UNLESS YOU FEEL IT AFFECTS THE MEANING 
UR TESTIMONY. IF YOU NEED TO CORRECT A SPELLING, IT 
LY NECESSARY TO DO IT ONCE, NOT EVERY TIME IT OCCURS 
E TRANSCRIPT. YOU SHOULD NOT MAKE CORRECTIONS TO 
POKEN WORD OF ANYONE BUT YOURSELF. YOU SHOULD NOT 
*T A TYPED, VERBATIM TRANSCRIPT TO READ SMOOTHLY AS A 
"JLLY WORDED LETTER, REPORT, OR MANUSCRIPT. 





\RULES OF PROCEDURE REQUIRE THE SIGNED WITNESS' 

'FICATE TO BE RETURNED WITHIN 30 DAYS. CHECK WITH 
rOtjfR lATTORNE Y, OR THE ATTORNEY WHO REQUESTED YOU READ AND 
SIGNU F YOU HAVE QUESTIONS. 



IF THERE ARE NO CHANGES, PLEASE RETURN ONLY THE SIGNED 
WITNESS’ CERTIFICATE. 




*■- 
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WITNESS’ certificate 


I HAVE READ OR HAVE HAD THE 
FOREGOING TESTIMONY READ TO ME AND HEREBY 
CERTIFY THAT IT IS A TRUE AND CORRECT 
^¥IaNSCRIPTION OF MY TESTIMONY WITH THE 
■-{^EXCEPTION OF ANY ATTACHED CORRECTIONS OR 
CHANGES. 



TNESS' SIGNATURE DATE 

rold Burnley 



EASE INDICATE 


( ) NO CORRECTIONS 

{ ) CORRECTIONS, ERRATA SHEET ENCLOSED 

Return to attorney or: Accu-Tech Reporters; 
P.O.Box 45212;Baton Rouge, LA 70895 


brary. 


u csf. ecBidiidben 


industrydocuments 


ucsf.edu/docs/yfjl0001 
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ERRATA SHEET 
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CIVIL DISTRICT COURT FOR THE PARISH OF ORLEANS 



STATE OF LOUISIANA 


NO. 96-34M 


DIVISION “K" 


DOCKET NO. 







GLORIA SCOTT and MANIA M. JaCKSON, 

an licliaif at ihtmirlvai and all aihari rtmilarly iflualeJ 


Versus 

THE AMERICAN TOBACCO COMPANY, INC., el al 



FILED:_ _ 

DEPUTYCLERK 

NOTICE OF VIDEO DEPOSITION OFIlAROI D G. RHRNI 1- V 

FOR discovery PURPOSES AND/ORJOR USE ATTRIAI. 



To: Iftlrold C. Rurnley 

Through his attorney of record: 
Scott E. Delacroix, Esq. 
Adams £ Reese 
One Shell Square, Suite 4500 
New Oilcans. Louisiana 70130 


Ami to: All Defendants 

Through Liaison Counsel: 
Scott E. Detacroir, Esq. 
Adams i Reese 
One Shell Square, Suite 4500 
New Orleans. Louisiana 70139 


Phillip A. Witimann. Esq. 

Slone Ptginan 

546 Carondeiet Street 

New Orleans. Louisiana 701 30 


A. Document ■ As used herein, the term ’'document'' shall be construed broadly and 
expansively to include any medium upon which information is recorded, including. but not 
limited to, writings, records, letters, correspondence, minutes, memoranda, notes, e-mails, 
Internet and World Wide Web information, photocopies, facsimiles, Ctipscnpls,graphs, 
contracts, agreements, applications, forms, photographs, videotapes, audiotapes, 
microfilm, chans, studies, tables, calculations, analyses. Summaries, compilations, 
advertisements, (Iters, mailings, brochures, binders, notebooks, manuals, nonces, 
acknowledgments, forms, and arty draft ofthc foregoing, which is, or has been, at any lime, 
in the control, custody or possession ofllte deponent, Philip Morris, Inc., Philip Morris 
IJSA. Philip Moms Worldwide Scientific Affairs, anchor parties acting on bchatfof Philip 
Moms, Inc , Philip Moms USA, and/or Philip Morns WoridwideScienrific Affairt, 
including, bulnot limited to, the deponent, and/or other employees, officers, managers, 
directors.parent corporations,predecessotvin-intertst. subsidiaries, associates. experts, 
const! I Jams, a gents, public relations advisors, advertising a gents or consultants or advisors, 
investigators, researchers, scientists, secretaries, assistants, or attorneys. 


II. Philip Mnrrli ■ Shall refer to Philip Morris. Inc , Philip Morris USA, rhiitp Morris 
Worldwide Scientific Affam.anii'or all parties acting on hehj]fofPIii)ipMon.‘, fnC, Fill ftp 
Moms USA, jncL'ur Philip Morris Worldwide Scienti fie A (Taira, including, hut not limited 
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io, employees, officers,managers,directors, pi/ent corporations, preJtf:;ssors*n*jnfer«t. 

subsidiaries, associates, expens, consultants. agents, public relations advisors, rrtisin^ 
agtr.is or consultants or advisors, investigators, researchers, scientists, secretaries, 
assistants, or attorneys. 

C. Defendant . Shall refer to each Defendant, and all parties acting on behalf of that 
Defendant, including, but not limited to, employees, officers, managers, directors, parent 
corporation!. pred«cessorj-tn*intereS(, subsidiaries* associates, experts, consultants, 
agents, public relations advisors, advertising agents or consultants or advisors, 
investigators, researchers, scientists, secretaries, assistants, or attorneys. 

n. Privilege - Ifa privilege isclaimed overanydocument, (as "document*' is defined above), 
please provide: (a) the identiry of the author of the document, (b) die identity of the 
, recipient of the document, (c) the date that the document was prepared, (di a tineT 
description of the document, and (e)lhe basis upon which the privilege is claimed, including 
the statute, rule or decision upon which the claim of privilege is based. 

E. Relates ♦ Shall be interpreted broadly and expansively, to include relating, referring, 
pertaining, evidencing, supporting, describing, mentioning, including,contradicting,or 
compromising. 

F. The terms “and" and “or” and “and/or" shall be construed broadly and expansively as 
"and/or", and shall not be construed to limit the documents or information sought in any 
manner. 

G. Depositions to be used for both discovery and trial purposes. These deposit ion sar« 
noticed for alt purposes, including trial on the merits, and are to be video and audio 
depositions. 

If. Video and audio depositions. These depositions are noticed for all purposes, including 
trial on the merits, and are to be video, audio, and transcribed depositions. 

I. Disputes. All disputes and objections shall be brought to (tie Special Master or District 
Court Judge in Civil District Court, New Orleans. Louisiana, for resolution and ruling, and 
/i of to Judges in other venues or junsdicuons- 

J. Conformity with CaseManagement Order. The depositions herein noticed shall be 
in conformity with the Court's Case Managemem Order. Set Case \fivt*ig*nicnt Ortfcr 
No 2. pages d-P. Paragraph f6(c).(d). (attached as Exhibit "A"). 
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uvfr.ir.liler Oaths, and by v;deotjpe i tor 4ll purposes, including perpctuanon and use at trul You are :r-.~; j 
10 attend and to participate as you deem appropriate. 


PLEASETAKE FURTHER NOTICE that deponent is Hereby requested, pursuant to the 
Louisiana Code ofCivil Procedure, she recommendations of the Special Master, and ScouChf02. to 
produce and to permit the Plaintiffs to inspect and photocopy all documents set forth below; 



A copy of the deponent's most current currrnntluni vitae t 

Anyand all documents relied upon to form the deponens'sopintonsinlltecaseofCifoi'iu 
Scon, et at vs. The American Tobacco Company, etal and/or that deponent intends 
to rely upon, including, but not limited to, any and all documents identified or referenced 
in llie deponent's expert report, and further including, but not limited to, any and all 
industrydocumems. medical records, articles, books, book chapters, or other medical or 
scientific publications or data, (whether published or unpublished). 

Any and all documents referenced or ider. [tried in Reliance Documents (alia died hereto 
as Exhibit "8"). 

Any and all deposition and/or trial lesiimony that deponent has given in any lawsuit, 
including written transcripts and/or videotapes, and any and al I testimony that depot tent has 
given beforeoriubmitred to any legislative or regulatory body, committee, sub-committee, 
or agency, including written transcripts and/or videotapes and/or affidavits, relating to 
smoking and health issues, personal injuries arising from tobacco use, cigarette advertising 
or marketing, lung cancer, throat cancer, bladder cancer, chronic obstructive pulmonary 
disease, heart disease, addietion, medical monitoring, and ; or smoking cessation, including, 
but not limited to, the testimony identified in Phil ip Morris' Answer to Interrogatory No 
i. (i c, Barnes v. ,-fntencon Tobacco Company. No. 96CV-5903, USDC E.D Pa., 
Sept. 16-17,1 997,£ngle v, RJ Reynolds. No. 9d-0B27J CA(2Q) Dade County Circuit 
Court, May 2 5.1998, Williams v. Philip hloms. No. 9703-03937, Multnomah County 
Ciccuit Court, March 15, 1999, Iron Workers Local U (OH) v. Philip ,Morns. No 
I.97CV 1 422, USDC N D.Ohio, March 9. 1999, Philip Morris v. ABC. No 
7SOCL94X008lfr-00,CityofRjchmondCircuuCourt,May31 ■ June2,1995). which 
has not yet been produced to Scon plaintiffs' counsel. 

Any and all complete original file(s) pertaining to Scelt-v. American Tobacco et at 
Including, but not limiied lo, anyand ill expirt billing records, consultation agreements, 
and/or employment agreements of any nature between deponent and Philip Moms. 

Any arid all doctimenis that are not reflected in deponem'j curriculum vune or expen 
report, but which are related to or arise from my research or other scientific endeavor 
conducted by the deponent relating lo smoking and health issues, smoking cessation, 
medical mamtonng, routine medical tests or screening, cigarette advertising or marketing, 
and cigarette or tobacco research of any kind. 

Anyand all documents provided 10 deponent by counsel for Phi lip Morris afld/or counsel 
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Any and ail Jocumerus pertaining to Pliir.mTs. Philip Moms,other deferidan 15. and or any 
other matter which is relevant to Scott, obtained from arty source 

Any and all notes pertaining 10 Ms. Scott or Ms. Jackson. 

Any and uli exhibits. compilations, summaries, notes, memoranda, audio tapes, videotapes, 
and/or PowerPoint or oilier computer and/or slide presen I a lions, prepared by or attlie 
request of deponent relating or in any way pertaining to Scott 

Any and all unprivileged correspondence, including electronic mail, between deponeru and 
counsel for Philip Moms and/or arty other expert hired by any defendant m the 
Scott liligalion. ft ryou contend that any communication* »re privileged, please ptovide 
information per instruction D, supra ) 

Copies of any and all public statements, including those made for the media or legislative 
or regulatory purposes, relating to theeiiology of chronic diseases, smoking cessation, 
routine lests or screening, medical monitoring, cigarette advertising or marketing, eigar. tie 
design, tobacco additives and/or constituents, antl'or addiction. 

Copies ofanyand all lecture roles, outlines. PowerPoimorothercomptiioramL'urslide 
presentations, and/or course materials, for any and all lectures and/or seminars prepared 
or presented in any leaching or educational capacity, relating loihe etiology of chronic 
diseases, smokingcessation.routinetestsor screening, medical monitoring ciyareiie 
advertising or marketing, cigarette design, and/or addiction. 

Any and all documents, including, but noiiimiied 10 . copies of correspondenceesdianged 
with persons or organizations, relating to the etiology of chronic diseases, smoking 
cessation, routine tests or screening, medical monitoring, cigarette advertising or marketing, 
cigarette design, and/or addiction. 

Any and all summaries, evaluations, memoranda or reports prepared by deponent tint 
relate to his opinions antl'or anticipated testimony in Scot: 

Any and all articles, books, or book chapters written by orconmbuied to by depot lent dial 
are in press or otherwise not publicly available. 

Any documents, including electronic communications and/or notes, pertaining to the 
aliachments in deponent's expert report. 

Any and all documents relating to projects, research, budgets, and/or cost studies, relating 
to medical monitoring and/or smoking cessation devices^protocots, treatments,anJ.'or 
programs. 

Any and all documents relating to animal studies 

Any and all documents evidencing or otherwise relating to the presence or addition of 
ammonia, ammonia compounds, and/or acelehaldydc, in or to Philip Morris cigarettes. 
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crgarcnci qr other nicotine products. 

23 Any and ail documents relating toiKe cigarette manufacturing process and ’oilier issues ’ 
as reflected in paragraph 10, page 2, of Defendants' Witness List. 
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6. Substantive Issues at Law 




- »:s.-can:s 


Nothing set forth ;n this Case Management Order snail be deemec to erfect any 
substantive right, claim, or defense of any oarty to this matter or to constitute any ruling or 
order on any question of law. 

7. Admission of Counsel 

Any non-Louisiana attorney who wishes to appear Pro Hac Vice in this litigation 
and who has not previously moved for and obtained an order of admission can file and 
serve a Notice of Appearance Pro Hac Vice. The Notice shall indicate the Bars o! ail the 
1|P^'"slates in which the attorney is a member in good standing. Upon filing and service of (he 
§*'■ 'ffe tee. the attorney shall be deemed admitted Pro Hac Vice. No further court order shall 

| T” I 

fiSsilS^e required for such admission. Any non-Louisiana attorneys so admitted shall be 
lo and governed by the Louisiana Rules of Professional Conduct. 

8, Amendment of Pleadings 

|§l§^i§f| All amendments lo pleadings related to the Phase I, It and tfl trials shall be fled on 
|SfS^ibefore August 1. 2000. Defendants shall have thirty (30) days after service of such 
ple.adings lo fie responsive pleadings. 

9. Pending Suceplign s and Motions 
There currently are pending the following exceptions and motions: 
a Declinatory Exception of Lack or Persona! Jurisdiction of UST Inc. 

b. Declinatory Exception of Lack of Personal Jurisdiction of The ToOacco 
Institute. Inc. 

c. Exception of Lack of Personal Jurisdiction of BATUS Holdings. Inc. and 
BATU5, Inc. 

d. Declinatory Exception of Lack of Personal Jurisdiction of Ametjcan Brands. 
Inc. 

e. Declinatory Exception of Lack of Persona! Jurisdiction of RJR Nabisco, (nc. 
(. Exception of lack of Personal Jurisdiction of Loews Corporation 



Exceptions Incsrporated tn ihe Answer fled by R.J. Reynolds Tobacco 


- 2 - 
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exceptions Incoroaraied in the answer fieri by = h'it.o Vcrr.s Ccrrpsr.es. 


K 







i. Exceptions incorporates in the answer fiiea by Src.v.n ana Williamson 
Tobacco Corporation, individually and as successor by merger to ihe 
American Tobacco Company 

j. Motion of Brown and Williamson Tobacco Corpcrat.on. r.cvCuaily. ar.d as 
successor by merger to The American Tobacco. Company to stri'xe 
Exhibit S. 

■f 

As set forth in Paragraph 2t of Case Management Order No. 1, the failure of any 
defendant lo fix such declinatory and/or dilatory exceptions or other motion* for hearing, 
.d the participation by such defendants in other proceedings in mi* case, shall not 
fonstdute the waiver of any defendants' exceptions and shall be withoul prejudice to, and 
|lh full reservation of. all right* and remedies of such defendants relating to their 
|nsdictiona! end other exceptions. Notwithstanding the foregoing, any defendant may fix 
| exceptions and/or motions for hearing on any of the hearing dates identified in any 
Order of this Court, or subsequently identified by further order of this Court, as a hearing 
te for this matter, conditioned upon compliance with the fifing and notice requirement 
it forth in this Case Management Order. 

10, Filing of Motions and/or Fixing Pending Matters for Hearing 
$ a. Scheduling Pending Matters for Hearing 

Any defendant may fix its exceptions and/or motions for hearing on any of the 
les identified bv this Court as a hearing date in this matter, tn order lo fix a pending 
epfion and/or motion for hearing, such defendant must notify plaintiffs of its intent to 
bnrtg forth the exceptions and/or motion for hearing at feast twenty-one {21} days prior to 
the scheduled hearing date. Any apposition to the exception and/or motion must be filed 
with the Court at least seven (7) days in advance of the hearing dale. Any reply 
memorandum must be limited to the matters raised in the opposition and must be filed 
with ihe Court at least two (2) days in advance of ihe hearing date. No further bnefing is 


http^/Jegacy.library.ucsf.edUi®di6irDFORtt|9fi//|!idtvw.industrydocuments. ucsf.edu/docs/yfjl0001 


52011 9469 



b. Piling anc Scheduling New m alters for Hearing 
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perm.rted 


Except as otherwise set forth in this Order or a Pre-Trial Order, any parry may file a 
imot.on and scneduie 't for neanr.g on one o/ Ore dates identified by this Court as a 
hearing date (or this case, or subsequently identified by funner order of this Court as a 
date for this matter. Except as otherwise set forth in this Case Management Order, such 
motion must be filed and scheduled for hearing at least twenty-one {21) days prior to the 
scheduled hearing date. Any opposition to the motion must be filed with the Court at 
(east seven (7) days in advance of the hearing dale. Any reply memorandum must be 
led to matters raised in the opposition and must be filed with the Court at feast two (2) 
4|ys id advance of the hearing date. No further briefing is permitted excepted by leave o( 
lurt for good cause shown, 

All motions and memorandum must be served upon the Special Master at the time 
jsecvice on the adverse party. 

|®is C ^ isnos ' t ' ve 

All dispositive motions in this matter Shalt be filed in accordance with the deadlines 
^ set forth in this CMO. All such motions musl be served on the Special Master at the time 
i^p^erviee on the adverse parties. 

5 g§Sf! 11. Discovery Disputes 

Alt discovery disputes are hereby referred to the Special Master for expedited 




f».™-j’'he|hng an j res0 | U (j 0n 

12. Discovery Rggt/esls^nd.Reipenses 
Pursuant to Louisiana Code of Civil Procedure Ariicfe 1474 «nd Local flute 9, 
action 3. discovery requests ano responses shall not be filed with the Court except that 
may be appended to a motion or opposition to which they are relevant or as 
otherwise authorized by the Louisiana Code of Civil Procedure. 

13. Service of Discovery on the Special Master 
Copies of all written discovery material shall be served on the Special Master. 
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A courtesy ccpy of 3il pleadings. ructions. One's, or other documents Wed cr 
otherwise presented la the Court cr the Special Master by pfaint.ffs snail be delivered by 
hand cr by fa* to defendants' liaison counsel and lo local counsel for Brown iV/iiiiamson 
Tobacco Corporation, Lonllard Tobacco Company. The Tobacco Institute and United 
Stales Tobacco Company no taler than 4:00 p.m. on the earliest date the pleading, 
(nation, brief or other document is filed and presented, tf Lhe pleading, motion, bnef or 
other document is to be submitted to the Court for action on the same day as filing or 
presentation, it must be delivered by hand or by fa* before presentation to the Court. 

Five courtesy copies ot all pleadings, motions, briefs or other documents Wed or 
lerwise presented to the Court or the Special Master by any defendant shall be 
livered by hand or by fa* lo plaintiffs' liaison counsel no later Lhan 4:00 p.m. on the 
rtiest day the pleading, motion, brief or other document has been Wed or presented. If 
pleading, malion. oriel or other document is (a be submitted to the Court for action on 
| same day as filing for presentation, it must be delivered by hand or by fa*, before 
^sentation lo the Court. 

15 Class Notice and notification Plan 
| Notice to the Class shall occur in accordance with the orders of this Court. 

I 16. Phase I. II and III Trial Discovery 

The stay of discovery is hereby lifted. Accordingly, discovery relating (o the named 
plaintiffs' individual claims, class-wide daims and all the issues to be adjudicated in lhe 
Phjse l, II and til Inals, as set forth in Ihis Court's Trial Order 1, including records 
collection, written discovery and depositions, shall be conducted according to the 
following schedule, which may be extended or modified pnlv for go od cause shown, upon 
contradictory hearing. 

a.) Records Collection 

if noi previously provided, within twenly-one (211 days of entry of the CMO. named 
plaintiffs and class representatives shall execute and provide to Defendants' Liaison 
Counsel authoriiatons for ihs release of medical, prescription, psychiatric, employment, 
insurance, union and educational records and a venfied list of all of them respective 
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:.'ea:;n 5 pnysic^ans and of a)? medical (ac;U!i»s wnerE \hey have received treatment, and 
sr.aJ csccerale 50 as to er.scle asi’endant to obtain such records e*sea,t;ousiy. Cne 
ccoy cf s i such mea. : cal, prescription, psycr.iainc. employment, nsursrce. union and 
educaiicr.al recarts obtained by defendant shall be provided to Plaintiffs' Liaiscn Counsel 
within len ( 10 ) days of receipt of such records by defendanl. 
b.) Written Discovery 

i. AJI written discovery (Interrogatories. Requesu tor Production and 
Requests for Admission) shall be served on (he opposing party on 
any issue pertaining to the Phase I, H and III trials no laie; than forty- 
IVve (45) days from the date of enlry of CM02. i 

| ii. Within thirty (30) days alter the service of wntten discovery, all 

| parties are to serve any objections and responses lo written 

I? discovery. AH answers shall be verified in accordance with the 

Is provisions or the Louisiana Code af C«s Procedure. 

iii. Any motions relating (o written discovery shall be Wed in accordance 
with the provisions of CM02 and shall be scheduled for hearing 

before the Special Master. 

ssJ 

Depositions of Facl Witnesses 

i. Depositions ol fact witnesses, including class representatives, may 
be noticed immediately after the enlry of CM02. ..-The parties shall 
confer with each other, third-party deponents and the Special Master 
(when feasible and appropriate) and attempt to agree on the 
scheduling of depositions as to lime and place. Aviy party noticing a 
deposition shall give at least ten ( 10 ) days notice of the taking of the 
deposition unless 8 shorter penod of time is agreed to by the parlies 
or ordered by the Court or the Special Master for good cause shown. 

ii. Ail depositions may be videotaped. Any party inlending to videotape 
a deposition shall so state in a Notice of Oeposilian. 

iii. Attendance and examination: Unless olherwise agreed to by the 


c.) 


parties or ordered by the Court or the Special Master, depositions 
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may be attended cmy sy Ihe osr-.:es. '.he parties' experts 3.-3 
consultants. ine deponents, (he Ceccnents' attorneys. attorneys 
representing shy of Ihe sah.es in this action. >n-hcuse ccur.se: !cr the 

parlies, ihe employees of such counsel. and court reporters. 
Plaintiffs and defendants, collectively, snail designate a lead counsel 
in conducting tne examination of the deponent, but counsel for other 
parties may be permitted <0 conduct examination on non-duolicalive 

matters. 

iv. Conduct ai Depositions: Unless otherwise agreed by the parties, 
and noled on the record. Ihe following stipulations shall apply lo all 
depositions in this action: 

1. } Unless otherwise specified by any defendant, an 

objection by a single defendant shall be deemed an 
objection by all defendants. However, unless 
otherwise specified, an instruction not to answer by 
one defendant should not be deemed an instruction 
noi to answer by all defendant. 

2. ) Ait objections are reserved until trial or other use of the 

deposition, except those objections regarding the form 
of Ihe question or the existence of a privilege. 

3. ) Counsel shall refrain from engaging in colloquy during 

depositions. The phrase 'objection as to fotm' or 
similar language shall be sufficient to preserve ail 
objections as to form until the deposition is sought to 
be used. If requested, the objecting party shall provide 
a sufficient explanation for Ihe objection to allow the 
deposing party to rephrase the queslion. 

4 . ) The counsel shall not direct or request that a witness 

refuse to answer a question, unless that counsel has 
obiecled to the question on the ground that the 

■ 7. 
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question seeks qnviiegec information. r.form.atrcn tns: 
the Court has crcared nay .net he Ciscovereo. or a 
deponent seeks to present a motion to the Court lor 
termination of the deposition on the grounds that it is 
being conducted in bad faith or in such a manner as 
unreasonably lo annoy, embarrass, ar press the party 
or me deponent. When a privilege is claimed, the 
witness shall nevertheless answer Questions relevant 
to the existence, extent or waiver of the privilege, such 
as ihe date of a communication, who made the 
statement, to whom and in who's presence Ihe 
statement was made, other persons to whom the 
contents of the statement was made, any other person 
to whom the contents of the statement has been 
disclosed, and the general subject matter of the 
communication. 

«.) Counsel snalt not make objections or statements which 
might suggest an answer to a witness, 
d.) Use of Videotape Depositions 

Parties should arrange to videotape the depositions of witnesses not expected to 

f 1 5 

^*»we|i>fy live at trial. Deposition designations presented in lieu Of live testimony should be 

is 

■senled via edited video deposition presentations incorporating the Judge's rulings on 
ctions, the offering party's designated testimony and the opposing parties counter- 
ignations. In the event a video deposition is not available, parlies may read selected 
deposition designations into the record. 

IT, Ruiinos: immediate Presentation 

O'sputes arising during depositions mat cannot be resolved by agreement and 
that, if not immediately resolved, will significanlly disrupt the discovery schedule or require 
rescheduling of ihe deposition, shait be presented by telephone or In person to the 
Special Master, in the evem the Special Master is not available. Ihe deposition snail 
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■ A brief reference descnptien of ihe contents of the document: 

3 . An itfentiftcalan of the source of the dseument: 

h Any other identifying numbers affixed Id said document; 

Within thirty (30) days after the receipt thereof, the defendants shaft specify which 
documents defendants are unable to identify from plaintiffs’ list and reouest copies of said 
documents from the plaintiffs, Plaintiffs shall furnish copies of such document to Ihe 

defendants on or before len (10) days after receipt of such request. 

Within sixty (60) days after the entry of CM02. the defendants shall also furnish 




the plaintiffs with a preliminary list of documents which they believe to be relevant to the 

es of the Phase I, II and III trials and a preliminary identification of documents Ihey 
y introduce at each of the Phase trials identifying the Phase trial at which the 
sument may be offered. This list of documents shall contain the following categories of 
rmation (if said information ts available); 

a. The defendant the document relates to; 

b. Any identifying cr bates numbers contained on said document; 

c. The date of the document; 

d. The author of lhe_document: 

e. The recipient of any document; 

(. A brief reference description of the contents of the document; . 

g. An identificalion of the source of the document: 

h. Any other identifying numbers affixed to said document. 

Within thirty (30) days after receipt of the defendants' list of documents, the 
tiffs shall specify which documents plainliffs are unable to identify from defendants' 
riri^ nd request copies of said documents from defendants. Defendants Shall (umish 
copies of such documents to the plaintiffs on or before ten (10) days after receipt of such 
request. 

All parties shall make a continuing good failh effort to identify additional documents 
which may be used at trial and to supplement their listing of documents on a timely basis. 
Ail documents shown on any supplemental listings shall be subject to Ihe time limitations 
lor identification and assertion ol privilege set forth hereinabove. 
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22. Privilege Loos 

Within thirty (20) days after production of she lists of documems, ihe pan.es snail 
ideni.fy ail documents which the parties assen are protected By any privilege ana snail 
submit a privilege log lo the Special Master and serve notice io the parties of any claim of 
privilege in Ihe following manner 

a if any documents are withheld from production on the grounds of privilege 
or work product, Ihe withholding party shall serve on the party requesting 
production, as part of Ihe objection lo production, a privilege log idenlifying 
each documenl withheld and Specifying for each document its nature or 
type, its identification number, its date, its author(s), its addressee(s), Ihe 
recipienl(s) of copies, ifs subject matter and the basis for the assertion of 
I privilege or work product. 

ii b. In lieu of preparing the privilege log required by subsection (a) above, the 
| parlies may, as to any set of documents which are both numerous and raise 

| common privilege or work product issues, rdenlify the documents for which 

I a daim or privilege or work product is being made In a generic matter by 

category of document rather than on a document by document basis, 
provided that the description of each category is sufficient to permit the 
s| claim of privilege or work product to be evaluated by the opposing party, the 

Special Master and the Court, y 

c. The privilege log shall also be submitted as part of any responses or 
objections lo interrogatories or documenl requests in which a privilege is 
asserted. 

i Ail motions arising from disputes related to the discovery of documents and 
privilege issues are hereby referred to the Special Master for expedited hearing and 
prompt recommendations lo the Court for action. 

23. Completion of Merits Discovery of Fact Witnesses 
ah merits discovery of fact witnesses pertaining to issues in the Phase I, II and 111 
tnais snail be compiled sixty (63) days before the commencement of the Phase I trial. 
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i. ) A complete statement of all opinions to be expressed and Ihe 

basis and reasons therefore; 

ii. ) The data or other information considered by the witness in 

forming the opinions: 

iii. ) Any exhibits to be used as a summary of or in support of the 

opinions: 

iv. ) The Qualifications of the witness, including list of all 

publications authored by the witness within the preceding ten 
fit)) years: 

v. ) -The compensation to be paid for me sludy and testimony; 

vi. ) A listing of any other cases in which the witness has testified 

as an expert at Uial or by deposition within the preceding (our 
(4) years. 

Within one hundred twenty (120} days from the entry of this CMO, 
defendants shall serve on plaintiffs a list of expert witnesses they may call 
at each of the Phase trials, identifying the Phase trial at which the expert is 
expected to testify. Fifteen (15) days thereafter, the defendants shall serve 
on the plaintiffs a written report prepared and signed by the witness, which 
report shall include: 

i.) A complete statement of ail opinions to be expressed and the 
basis and reasons therefore: 

S.) The data or other information considered by the witness in 
forming ihe opinions; 

• 12 - 
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:ii.) Any exhibits :o be used as a summary of or in suepcn of the 
opinions; 

iv. ) The Qualifications of (he witness, including lis; of ail 

publications authored by the witness within the preceding ten 
(10) years: 

v. ) The compensation to be paid for the study and testimony; 

vi. ) A listing of any other cases in which the witness has testified 

bs an expert at trial or by deposition within the preceding four 
(4) yeans. 

Failure to comply with the report requirements may result in exclusion of the 
Xpert's testimony at trial. 

c. Depositions ot expert witnesses may be noticed ten (10) days after the 
exchange of reports is completed and shall be completed at least seventy- 
five (75) days before the dale of the commencement of the Phase I dial. AH 
depositions of expert witnesses shall be conducted in accordance with the 
provisions set forth in Paragraphs 16(b) and 17 above. 

?5. Discovery of Absent Class Member; 

The lime period far discovery of absent class members will be set by the Court 

'i&er it determines the identities Of those individuals who will pursue their claims against 

is-" 

defendants in this suit. ,/ 

26. Procedural and Other Motions 

gl? The Court has established a tegular monthly motion day to hear motions in Trial 
r 1. 


27. Dispositive Motions 

ssssg 

Any dispositive motions, including summary judgment motions, must be filed no 
later than ten (10) days after the close of expert discove’ry. Alt such motions shall be 
heard on December 6. 2000. 

26. PauPenfForei Molions and Motions In Limine 
All DiuGert/Fortt molions and motions in fimine must be filed no later than ten 
(10) days after the dose of expert discovery. All such motions shall be heard on 
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December 5. 2CC0. 



29. Preliminary and Pinal Witness and Exhibit Lists 

a. Plaintiffs shall Hie and serve a preliminary (isc of witnesses sixty (60) days 
after entry of CM02 and a final list of witnesses and a final exhibit list no 
later man one hundred twenty (120) days before the commencement of 
Phase t triaf. 

b. Defendants‘shall file and serve a preliminary list of witnesses ninery (90) 
days after entry of CMOZ and a final list of witnesses and a final exhibit list 
no later than one-hundred twenty (120) days before the commencement of 
the Phase 1 trial. 

c. Presentation of Testimonial. Demonstrative and Real Evidence: Upon 
submission of final pre*lrial exhibit lists, parties shall submit to the Court OC- 
ROM s containing images of the listed exhibits in standard Group IV TIFF 
format. 

in an effort to speed the admission and display of evidence, the parties 
shail share a single multimedia presentation network consisting of a series 
of monitors jnd projection screens throughout (he courtroom for the 
presentation oi documents, demonstrative aids and video during the trial. 



This network shall be for computer signal and video signal display only and 
shall not require the parties to share a computer or data files. 

30. Completion of Discovery 

Alt discovery most be completed seventy-five (75) days before the oommencamenl 
of the Phase t trial. 

31. Verdict Forms. Jury Interrogatories and Jury Instructions 
All parlies shall submit to the Court and Special Master and serve upon liaison 
counsel proposed verdict forms, special jury interrogatories and proposed'jury instructions 
for Phase t. I! and III trials no later than seventy-five (75) days before the 
commencement of the Phase I trial. Objections to alt such submissions shall be made in 
wnting no later than sixty (60) days before the commencement of (he Phase l trial. 
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CIVIC DISTRICT COURT FOR THE PARISH CF ORLEANS 
STATE OF LOUISIANA 

NO. 55-6451 DIVISION "X" 

GLORIA SCOTT, ET AL 

VERSUS 

THE AMERICAN TOSACCO COMPANY. INC., ET AL 

JUDGMENT 

|| These matters cams up for hearing an (fie 20" day of December, 1993: 

■v™ 1, Plaintiffs' Motion for Reconsideration of the Court's September 14, 1 999 Order 

1 Requiring Television and Additional Print Notice; 

- 2. Plaintiffs’ Objections to Defendants' Notice Plan and Form of Notice: 

3. Plaintiffs' Objections to Defendants' Proposed Trial Plan and Trial Issues: 

4 . Defendant’ Objections to Plaintiffs' Notice Plan and Form of Notice; 

5. Defendants' Motion for Notice Plan and Form of Notice: and 

6 . Defendants' Objections lo the Plaintiffs' Proposed Trial Plan and Trial Issues. 
After considering the Memoranda, applicable law and argument of counsel: 

IT IS ORDERED that the Plaintiffs' Motion for Reconsideration of the Court's 

fism.ber 14, 1999 Order Requiring Television and Additional Print Notice, the Plaintiffs’ 
tions to Defendants' Notice Plan and Form of Notice, the Defendants' Objections to 
ffs' Notice Plan and Form of Notice, and the Defendants' Motion for Notice and Plan 
dim of Notice are GRANTED tn part and DENIED in part. The Court adopts its 
mber 14. 1999 Order wilh the following modifications: 

| a) The print notices published in the daily and weekly newspapers and in (he 
publications referenced in the original Order, shall be 'A page in size: 
b) Standard (onts and font sizes shall be used in the print notice; 

C} Color fonts and color borders are not to be used: 

d) A standard 1 point black border shall be used lo distinguish the print nonce: 

e) No coupons are permitted in the print notice; 

■ I) The print notice shall be published in Sunday editions of the listed newspapers 
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two Umes over a 30-day period; 

g) The prim holies shall be pubiisned in daily eaiticns o< me newspapers lisied 

fcur times over a 30-day period; 

M The pnnt notice Shalt be published one time in ihe weekly pgpiiu^cns lisied; 

i) The print notice shall be published one time in the magazine publications listed; 

j) The first print notice shall t>e published no later than sixty (60) days after the 
entry of this Judgment In the newspapers and the magazines listed in the Order 
of September 14. 1999; 

k) The print notice shall contain a toll-free number which w>it provide tape 
recorded information in response !o inquiries from dass memDers; such 
information Shalt include the class definition, opt-out rights and the opt-out 
period, the name and telephone number of the Special Masier and the address 
to which class members send Iheir opt-out notices; 

l) The pnnt notice shall reference a World Wide Website address, which shall 
contain Ihe print notice, the name and telephone numbered the Special Master, 
the toll-free lelephona number, opt-out rights and the opt-out period and the 
address to which class members send their opt-out notices: 

tn) The opt-out period is forty-five (45) days, such period to begin from the 
scheduled publication date of the last print notice in any publication. Opt-outs 
are to be instructed to write to the address listed in the notice or the Scott v. 
American Tobacco Special Master, Dominic J. Gianna, , 201 Si Charles 
Avenue. 31st Floor, New Orleans, LA 70170-3100; 

n) The print notice shall be published in English and Spanish in any Hispanic 
publication. All inquiries in the Spanish language shall be referred to the 
Special Masier. who will refer the inquiries to Mr. Raul Bencomo for translation; 

o) The broadcast television notices ordered by ibis Court's September 14, 1999 
Order are to be broadcast in (ha 'average prime times' (Option 21 referenced in 
the October 28, 1998 Affidavit of Peter Hilisbee and the broadcast of such 
notice shall begin no later than sixty (60) days after entry of this Judgment. 
The notice must contain a brief narrative ol the class definition, ihe loll free 

• 2 - 



i f ' 


httd://legacy. 


Nbrary.ucsf.edu9odiwcBr()7f^£B3/|Wifvw.industrydocuments.ucsf.edu/docs/yfjl0001 


52011 9483 






nurrcsr, Ihe World Wide •Ve&sU* address. She name and feiesr.crte nu~:e: of 



the Ss««ai Master, a fcnef descnptrcn cl the class mgrriCer oat-cut r>gn;s and 
the opt-out date: 

p) Ail notices must maxg clear that ttns action seeks to estaciisn a fund for 
medical monilaring/cessation of smoking, that damages for personal injury will 
not be awarded, that the purpose of medical monitoring is to detect latent 
disease or injury and not treat it, that the dass representatives are not seeking 
direct monetary sums, and must not suggest that dass members are either 
entitled to monetary damages or that they wilt receive money for medical 
monitoring or cessation of smoking programs; 

q) Ail notices must inform class members that the relief sought is a medical 
monitoring program which wiil require class members lo undergo lests over 
some penad of lime and cessation af smoking programs which may require 
participation in medically supervised programs designed to stop them from 
smoking; 

r) All notices must inform dass members that the defendants deny all allegations 
of wrongdoing and liability tor all damages, and efaim that participation in this 
class action may bar monetary claims for current personal injuries; 

S) All notices shall direst inquiries lo the Scott v. American Tobacco Special 
Master, Dominic J. Gianna, Middteberg. Riddle 4. Gianna. at. (504) 207-7307. 
201 St. Charles Avenue, 31“ Floor, New Orleans, Louisiana 70170-3100; 

t) All notices must inform class members not to call the Court or the Clerk of 
Court; 

u) Registration forms are not required at this time: 

v) The content and form of the print notice, the ptess releases, the counhouse 
communications, the television notice, the internet communication and the 
tape-recorded intonmalion available on the toll-free number must be submitted 
to the Special Master and me Court at least rw«nty-one (21) days before 
publics lion/disrtmination. 
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IT (S FURTHER ORDERED THAT Plaintiffs Objections to Defendants Prcacsec 

,fi3l Plan and Trial Issues and Defendants’ Objections to Plaintiffs' Proocsed Tnai Plan 
ana Trial issues, are OENtEO in pan ana GRANTED in part. The Court issues Tnai 
Order No. 1 and Case Management Order No. 2. attached, as the Trial and Pre-Tnal 


Plans that will govern the proceedings in this matter. 

JUDGMENT REAO, RENDERED AMO SIGNED in New Orleans. Louisrana. this 
2 I day of February. 2000. 


r" 







% 


wr- ’ 

http://legacy.library.ucsf.ed u/8difmie0fiapi^|!Mww.industrydocurnents.ucsf.edu/docs/yfjl0001 


52011 9485 







civil district court por the parish op Orleans 
state o? LOUISIANA 

NO. 86-3461 DIVISION**' 

GLORIA SCOTT, ET AL 
VERSUS 

THE AMERICAN TOBACCO COMPANY. INC.. ST AL 




TRIAL ORDER 1 

On September 14. 1999, IfliS Court ordered the parlies to submil lo ihe Court and 
the Special Master their proposed Trial Plans and objections lo those Trial Plans. On 
December 20. 1999, the Court heard oral argument on this matter. 

After considering the Trial Plans proposed by the parties, the objections lo those 
g|ans. the Memoranda submitted by the parties, the argument of counsel, and the 
uisiana Code of Civil Procedure Article 593.1 (1904), the Court concludes lhat this 
^tier shall be managed in accordance wilh La. C.C.P. Art. 593.1 (C}(1964). The trial ol 
matter Shalt be conducted in chases. Consequently, 

IT IS ORDERED that the Phase I trial of this matter commence on the 55th day of 
^jihuary. 2001. The Phase I trial shall adjudicate the liability of the defendants for ail 
ages common to the class certified by the Court on April 56, 1992, The issues in the 
ase I tnal relating to liability for all damages will be fault and causation, namely. 


p'™*“w^»ther the defendants are legally liable for damages lhat are alleged lo be common to 
lhe|class. The issues include, but are not necessarily limited to. (1) whether the class 
representatives smoked; (2) whether nicotine in the defendants' products caused the 
cfais representatives to smoke; (3) whether the defendants' products were defective in 
ion lo nicoline and addiction as a matter of Louisiana law; and (4) whether the 
addiction of the class representatives to nicoline caused conditions or effects that justify 
medical monitoring or oilw class-wide remedies or damages, such as smoking cessation 
remedies. Tor which the defendants are legally responsible. 

The Phase 11 Iriai. before the same jury, shall commence 14 days arter the 
completion of the Phase 1 Inal and shall, pursuant to La. C.C-P. Art. S93.1 (C)(2) 
determine any items of damage common lo the class and the basis for the assessment ol 
those damages, e.g., whether the class is emitted to compensation for medical monitoring 
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arc,'or srroxmg cessation, and. if SO. Ihe bases for assessing those carnages on a cfass- 

wiie basis. 

The Phase HI tnat. before the same jury, snail commence 14 days after the 
completion of the Phase It that, and shall, pursuant to La. C.C.P. Art, 593. t (Cj{3), assess 
(he common damages determined in the Phase II trial. On the basis of the cmena or 
standards established by the Phase II trial for assessing common or class damages to 
the members of the class, the Phase III trial will assess, or award, the common damages. 
The Court will sign a judgment, pursuant to La. C.C.P. Art 533 (0), upon the completion 
of the Phase III trial, and designate the said judgment as appealable pursuant to La. 
LC.P.Art. 1915, as amended. 

Subsequent trials wilt be set to determine and assess individual damages not 
|mmon to the dass in accordance with La. C.C.P. Art. 593.1 {C}{4){19S4). 

The Court aOopls Case Management Order No, 2 anached. Such order shall 
^ntrol the progress of all pre-trial proceedings. The provisions of Case Management 
ier No. 2 shall be followed strictly and are not subject to change by agreement of 
jcgpnsel without (he permission of the Court. 

All discovery disputes are hereby referred to the Special Master, as set forth in 
se Management Order No. 2. The Special Master, who will conduct hearings and 
Inferences, will make arrangements for ihe stenographic recording of all such hearings 

conferences. The Special Master shall hear all discovery disputes expeditiously and 

/ 

“sfilit file his report and recommendations as soon as is practicable after each hearing or 


The Court sets ihe following special hearing dates for ail matters connected with 
TPcase. Alt hearings will be at 10:00 a m.: 



March 22, 2000 
April 24, 2000 
May 24.2000 
June 28, 2000 
July 18. 2000 


August 15, 2000 
September 20, 2000 
October 26. 2000 
November 22. 2000 
December 6. 2000 
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/. “hs Court snail issue a format Pre-Tnal Order 'om as a guiceitne 'or e 

V,y ■ 

* \ ™-ec:rcn of a final jcim Fre-Tnai Order wnic* will corirol ^he inat of ttv.$ case. The 

f Fre-Tnat Order shali be Sled in the reccrd len (10) days before Ihe final Pre-Tnar 

Conference. 

The final Pre-Thai Conference is set for Thursday, December *13. 2000 al 10:00 
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Philip Moms USA 
Confidential 


PHILIP MORRIS U.S.A. 

INTEROFFICE CORRESPONDENCE 
Richmond, Virginia 


F" \ 


Vivian WlUij 


Daft June!?. 1998 


From: Eihabath Chambers 

Subject: Cigarette* for Spcdal Study 




Dele in given for ibe five cigarette sampler submitted for e special study. 


Marlboro Lights KS 



Tej/Puff, m 

3*SgP 


Marlboro Lights KS 
Configuration With 
24<*> RLTC 


Marlboro Lights KS 
Configuration With 
249 * RL 1 S 0 E 




TopS 

Length. J 


Penggj^liiy. CORESTA Units 

Length, mm J 
Tipjj^^SP^-ength, trim 
Vem»titiiKj.F 
Filler 

ToiaKpBEiioidf. % (DVVB) 

Totef feeS.' SGfar», * (DVVB) 
Reectioo*« 4 .Job., % 

Expended Stents. * 
EepwUdTtJpii * 

aaof#*^- 

V/L oP^Pp|12J« OV) 

Rod CbnjiJ^yrtc. 

pH* : 

NHsXDWB) 

Humtctanu 
PC in Filler. A 
Glycerin in Filler, * 


DOC CODE: P0622 
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Piuiip Moms USA 

Cnfitoiul 


■p; ■ 




F \ 


X' 

r" 


m- 



Smafei ffI.Q 

Bua Length. mm 
Tar, 

Nicotine, mj/djo 
Puffi'dp. 

TirfPu/f. mi 
CO. mg/cigt. 
pH 

NHj.W'dgt 

guwa« 

TotaiRTD. nun of HjO 

CiroaBjJetmm, nan 

t BTpMbflify^CORESTA Units 
Fitter --i'- 
RT©i:^«^|l 2 0 

r W»W ? P*fS|I'<m|th. «m 



entral Filet 


DOC CODE: P0632 


Marlboro Uibts ES Marlboro Lights KS 

Configuration With J44t " Configuration With 249i 
RL (no ingredienti RL (no Ingredients 

added) added, no casing, no A/C) 


34 

34 

10.0 

9.4 

0.7! 

0.82 

7.4 

7.4 

[J 

1.2 

11.0 

10.2 

5.32 

5231 

7.9 

6.7 

112 

119 

84.0 

84.0 

34.7 

24.8 

26 

25 

97 

98 

27.1 

27.2 

31.0 

31.0 

21 

24 

1.94 

220 

7 J 

6.0 

23 

22 

3 

3 

14 

IS 

1 

1 

£0 

60 

0.611 

0.668 

0.243 

0.240 

57.0 

56.8 

5.57 

5JS 

0.16 

0.11 

0.6 

ND 

2.2 

0.7 


3 


to 

0 

O'* 

Lh> 


4b. 

e 

u* 


mr 


\ 

! 



hfep://legacy.library.ucsf.edS(tyi/(ffei ri0EEjatQMpBMw.industrydocuments.ucsf.edu/docs/yfjlOOO1 


52011 9491 




205830000 1 


i 


55t 

rtt 

Fii- 

_ 

aoW 

8-iO \ 


•« 1M79I 


«»j »l tWKl'l 

*» wWT 

—m m'on i 

SFT»5 oi'ii*' 































mm 

mm 

Wmm 

■ I 


|«tur^ j» |Mt^ ^ |i pwMKi - faun* V 



»*M *1 MTU 
W»lW oWm 

~^n*oSr 





n»r« Kfi'm'ut 

mu 1 ** nmm 


2058360002 


••—w'■»*»'•»'» 

w«i mWt 
**»**» urn*'/ 
^ nffiTti 

»"»•»■» ICOWl 


■wn ntirt 

■» M |lW»«|Mlt 

■**»■* W WkT 

•W*l M»tK 
tKW 

<atwnooow<n 


■o w w-wHH 
ww i Hi cot 

■^SSiTtBS 

"■t-f* Ufa 
**•**«'•<» rt*7» 
***■•* tut 
W»l^ UO'H 

^ m3 


"**•*•• »!•'•» 

■mw—Wtft _ 

"ws i imVh'« 
*tj «» cWm t 
m'mW 
■mn "» m oct t 


pnpoid 

m*i"n *»<H>e 

1 »»»■*• EU^tltl 

^ I •vmupmi 



***>014 009 XbVd 

m wqoy 

1 


“-•w** ittnn't 

wnW iil 

wwn ici'm'k 

*W>I | 

"«w*i wm? 

gg ggg 

ttowy 


Wl '•>» UllM'tH 

*w«M 


lmioouNOO v*n «i»«w *mu 


£6$6 TT025 

http://legacy.library.ucsf.edu/tid/vmr07a00/iSiifurce: https://www.industrydocuments.ucsf.edu/docs/yfjl0001 









OVERALL 


Philip Monte USA CONFIDENTIAL 
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Thegk you for your letter, in particular the first 
graph. 


a good look at tha NOD paper which contains a lot wore 
nation than had bean compiled before. In the 
Suction the authors say for example "A complete 

of the relationship between tha relative 
fiency of denitrification and the variability of our 
lias somewhere in the future". I think this sum* it 
there are many conditions outlined which must be 
/ed, but they are not terribly well defined end seem, 
Lj&$ at least, not easy to be controlled experimentally. 

The i$bst important feature of any industrial process is its 
reliability. Parameters which sprirfg to mind are 
cature, p H , specific nutrients, etc. I know that 
thes.j^ocess runs, and z know that biochemically the. 

Finteractions between two cultures are rather complicated. 
Where I see a problem, but I might be wrong, is how to keep 
the process on the rails. For example, what do you do if 
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the start-up doss not happen or what do you do if suddenly - 
you accumulate the monj metabolites 7 However, the people 
who work with the system mu at nave a feeling of how well 
they can control it. They are the only ones who can really 
judge. 


I an aching myself why the process is conceived to be 
running in the fed-batch mode. The system is obviously 
fairly sensitive to fluctuations in the composition of the 
medium. In order to minimise this adverse influence, it 
wa^^cided to leave a 30 percent inoculum level for 
|gjP*talting. P R control, the exclusion of oxygen, and .so 
Qp have to be done on the remaining two thirds of the 
(fr<fShi medium in order to guarantee continuity in the 

catabolic fashion. If, on the other hand, one would 
the continuous mode, wouldn't the corrections be only 
and wouldn't the fluctuations be smoothed out ? At 
time p K control and essential nutrient adjustment 
yes) would give one a certain leavarage to steer the 



down the right lane. 


Also in terms of p 


tfiere' s'iiouid be an advantage, because once having reached 
t£^ow level necessary for anaerobic metaboliaation, the 

pressure would never rise again and could certainly 
ngt .jiliiCtuatc into dangerous tones. 



o see you soon. 


Xind rega and best wishes. 





- ■ 
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5;.*j ign; 'ai*«4i-c arc reticle storage a.-a sta't-v? procedures are 
describes for cn« NCO mi ied culture seed. Trie devtri f/inj product 
from semi -con: ( nuous fersencors is collected wicn a smu I 1 residual 
level of .Nitrite still present In the effluent (1-200 ppm HZ^" ; 0 ppm 
nOT}, Tne collected material is tnen immediately refr;g e rj:ed a: 

0 --C. The restoua! Nitrite present at the tine of collection is 
canptetely reduced to nitrogenous gas by tne time the stored seed cools 
to 15-20*0, the temperature at «fticn active denitrification ceases^. 

The principle advantage of tnis storage moaa 1 ity Is that tne 
j storage form itself is the uman i pu 1 a t ed product of tnis process and 
J ^ s pH| re;ui res no extraordinary preparative manipulations. However, unlike a 
'’dry", | dm maintenance storage technique Sucn as 1 yo pn i 1 i ii l i on , which 
.^renders tne dehydrated product more-or-less stable, the activity of the 
Ihydrated. refrigerated seed cnanges wi tn time. This change is 
~*X^g|mani fested primarily as a progressive increase (witn storage time) in 
^^Hthe time taken to completely denitrify fresn S£l once that S£L has been. 
^ .^inoculated with tne refrigerated seed. Typically, seed stored at 0-4*C 
for up to two weeks ana then used as a 3G1 v/v inoculum will denitrify 
^^k^nat volume of SEL {H0j" • 200C ppm) within 8 to 16 nours under ambient 
| on( ji t ionj2, seed stored for 6 months, or more, may take anywnere from 
to 60 hours to denitrify, depending upon tne initial viable celt 
^Ijlaunt and quality of the feed S£l. Sparging fe mentors witn Nj prior 
k ..^vJt o and after inoculation reduces tne "time to star:" by 10 to 50*. 
ppissssj.gj; n depending upon storage age, viable count, and S£i quality. 

Generally, however, the older the seed, the greater tne percent 
f3. j. ryd uc t i q n in start-up time with sparging. Thus, the compa rat ive 1 y 
plPiW^terded activity of older seed does not appear to be due solely to a 
iscKssssssf 41 ,n viaoi I i :y witn time, but also (and possibly primarily)’ to a 
|§iiSsis|duced capacity to induce the required, 0j - sensitive denitri f icat ion. 

"'Vjt.i i ywvff i fn the presence of an increasingly oxygen-saturated 
^^pf¥ivi ronment. Once the initial startup has been completed, however, 
pSl-v.-.p^pcess operation (with regard to 0-rates, cycle times, etc.) is tne 
- same for botn "young" and "old" seed-initiated reactors. 

: J While refrigeration of “active" liquid product has been shown to 

an effective and easily recoverable storage modality for routine use 
IJjCU tne short term, a more stable “dry’ storage methodology such, as 
pisspFPIph i 1 1 z 4 1 f on would be better suited for securing tne integri ty of the 

kJtass' p roc « s * ln tne ,on 9 te ™- 


.1000417478 


•>c ; 





1 The mixe'd culture continues to respire Nitrate and Nitrite at a very 
slow rate even at 0-4*C ("ma (ntenance respiration”' - see following' 
report). 


2 No measures are taken to drive the tvttem anannki* I cnimlnn 
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fn» cmplete dissimi!a;ory deni ;n r icat ior o' Sit u"C«f 
anjerooic conditions nas been consistently denonsi-ated Over 
recent months in both laboratory (I) end Pilot Alant fermenters 
(?) using tne mixed culture of ancroorganisms orgsnally isolated 
frail similarly denitrified 6*L one year ago (3). Thanes to tne 
coI Ijooration of Or. Witter P. Hempfling, *e now know t.ne 
princ:ole part tc i pa nt S to be in AICC-1-lxe, Gram (-) 8ac 1 1 I us 
(ioeces unknown), and 4 Grim negative rod, AI ca 1 I qene’*~faec a T l s 
^ vi r . dt n 1 1 r i f i c in; (4). Been organisms ire nitive CO SO' I' a no' "ire 
: cTo toent tea i . Figure 1 dlaqramaticaI 1y depicts tne proposed 

i^||N®^s P 1 re to ry ind metibolic re I it ionsn i ps between tnese two 

bicterii. As Cin be seen, tne Saci 1 lus ippeir to be tne primary 
'Nitrate util iters (ind Ki trite producers) wnlte tne At ca 1 tqcnes 
| *«fr'i/|e tne predomi nine (sole?) Nitrite reducers.* Each o t these 
’ sms sr ‘* re several general environmental a no physiological 
rejgu i renent s «r icn permit them to function and to participate 
jm^spBrci ndtely in this process (as they undoubtedly do in the soil, 
f|sori on tne tooicco leaves In their native habitat). However, each. 
11!#$$:#: these organisms also has specific capabilities, requirements 
ang/or sensitivities unique unto itself. An appropriate minimal 
|gp|§§j§ of acceptable circumstances must exist for each organism to 
' furict ion successfully wl tn respect to mediating tne complete and 
&BasfesBi s»s;er.g ciss i.ni latory de«i tri f tcation of SEl at a "reasonabl e" 

5_ rate. When one (or more) of these env i Torment al or nutritive 
l#%conditions is not right, their adverse impact on eacn of these 
LwJWffiini sms . and tnus on tne .normal pnenomenotogy of tne K00 process 
be observed as either a deninisned capacity to convert Nitrate 
LassfeSs#' trite. Nitrite to gas, or bocn. 


Over the past si* months we have made significant advances in 
understanding of the major operational and process parameters 
p~”<J^"1§00 (5,6). However, one of our greatest problems nas been in 
^v,-ga=i£ i rg a better unders tend! ng of tne critical parameters 

regarding seed storage and a consistent process start-up. We now 
tna: the netaoolic "accepted!1 ity" of the substrate is one of 
ip ^fsv most crucial, factors in this process (as it would be tn any 
i^o*gg§r). Unlike a pure culture (single isolate) system. -In which a. 
Pffpi set of nutritive and environmental parameters satisfies the 
homogeneous microbial population, our mixed Culture system, 
of ,4t least two significantly dissimilar microorganisms, 
necessitates enac multiple sets of mlnima1ly-atceptab 1 e 
environmentaI ano nutritive parameters be provided. Altnougn 
considerable ligni nas recently been shed on this topic as a 
result of the recent experimental observations of the NOD 
laboratory and Dr. Hempfling, ec. al., (A) a complete 
understand)ng- of tne relationship between tne relative efficiency 
of deni tri ficaclon a.nd tne variability of our SEL’s lies somewhere 
in the future. 


• 1 Tne Al cal igenes are also capable of reducing NOf to N0JT- *S 

-ell (personal caitmuntc«tion from Walter P. Nempntng). 
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untie an increased level of understanding of these 
relationships has definitely advanced our apiticy to control and 
Implement our $ em i -c on t i nuou s denitrification process, we nave not 
nad. until recently. a good handle on the critical parameters 
necessary for snort and Jong term storage of t*e mixed culture, 
nor nave we been able to demonstrate repeatably and reliably an 
efficacious and rapid start-up procedure. 


tn October, 1982 it became apparent tnat refriger 
(denitrified) product stored for 15 mont.ns at 0-4*C c< 


•rated 

\ uc ‘i' u > >> > cw y wutew w iiv< cu i w > a mvi v ■ ■» v*w w £ ould Oe used 

successfully as inoculum to re-start tne HCO process in fresn 
"‘i (3). However, tne time necessary to “start" was slow {>48 
rv™|rs) and multiple trials were inconsistent. But this material 
did start, and ft was from this point which we began our study of 
- opttmiiatfon of tne refr 1 geration of bulk, liquid product as 

short, to-mo derate term storage modality, 

-.-.v.wc-Karf: 


Remember, one of our principle project goals was to 
litigate alternative seed storage methodologies and to define 
infective start-up procedures for the N00 seed (our previous 
Utility to demonstrate controlled process start-ups was one of 
: the yrost significant shortcomings we ned to overcome). 4s a 
|Hl!ii§|lt, a start-up procedure was needed which would bet 



1. Straightforward 
12. Dependable 
3. Reproducable 
”i<. Predictable 



L ! 


L Rapid 


Involving a minimum of special 
man)pulatlon or metnodology. 

having a high probability of 
success. 

Chat each start-up had similar 
results. 

that the time-course and 

phenomenology of each start-up 
was predictable based upon a 
large data-base of previous 
start-up’results under widely 

varying eondflfons of *- 
substrate and seed, and, 

that the start-up procedure 

of choice elbowed for as rapid 
a start-up as possible within 
the confines of the 
microbiological) and chemical 
systems employed. 
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Results end Observations: 


We began by refrigerating Multiple, 2-hter aliquotes of 
freshly denitrified product for a period of several days to 
Several months. Tne refrijerated product was tnen removed from 
the coldroarn at various Intervals ( represent t ng different 
durations of storage) and added as a 105 v/v Inoculum to sterile 
SEL feeds adjusted to pH S.B to 6,0 and neld at 46-47*C prior to 
inoculation (5), Tne time to startl was generally poor, (even for 
"fresh* inoculum) and in the range of 36 to <8 Hours (or more). 
However, our continued experience running the mixed culture in 
botn soni-eoneinuous and batch fermentors soon elucidated to us 
the mixed culture's ratner stringent requirements for a minimal 
sustained level of excess respiratory substrate (Nitrite) during 
process operation, as well as during collection of product for 
future seed (1,6,7). 

Experiments conducted in the coldroom on freshly-col lected 
^ («6*C) product containing excess levels of Nitrate and/or Nitrite 
demonstrated that significant levels of these substrates were 
respired during cool-down of tne culture. Typically, 2-300 ppm of 
^Nitrate/Nitrite could be reduced to gas during the first 1/2 to 2 
hours of cool-down, or, until the temperature of the mixed culture 
^vaj recuded to approximately 25“C.2 for this reason, the NOD seed 
|was always collected with a residual NOflevel of at least 100-200 
..ppm ' s (wnen possible) to avoid loss of this deni tr 1 f icat i on 
^capacity ( re-repress ion of tne di ssiml latory denitri f ication 
jenxymes), ‘; . ...... 

^ However. Simply satisfying the residual respiratory substrate 
re Qui rente fit of these organisms atone was not enough to guarantee 
■ repeatable and dependable start-ups from refrigerated seed, 

there was something else. 


t. 

L 

L 


1 The time from Inoculation- to the complete denitri ficat 1 on of the 
Initial (starting) “batch" volume of feed SEL in the fermentor. 

2 Remember, these organisms are native to the soils of many of 

these temperate tobacco-growing regions where they grow under 
widely varying climatic conditions. . 
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S«r43 racner siacert operational mistakes then pecan* 
apparent to us. Unwittingly, »e nad been supjecting our stored 
Inoculum to two rather severe env i ronnent»I shocks during our 
starc-up procecure. firstly, we were instantaneously introducing 
cola (0-«’C), floraan; seed into a comparat ivety *tiot'' environment 
(46-47"C> and tnen asking it to “perform", This sudden thermal 
transition alone was certainty enough to perturb the mlsed 
Culture.3 Above and beyond this, we were also rapidly Introducing 
a small volume of scored seed at a pH of 7.6 to B.2^ into a larger, 
bulk environment of feed S£t_ at a pH of S.8 to 6.0, (another 
S i,gnl f leant «nvi ronnentjl snock^J. 

Realiting t.nis, we modified our start-up procedures to avoid 
as best as possiole) botn these abrupt changes in temperature and 

m o). 



Srent Hethodol Dqy 

§8^1 Denitrified seed, stored for some variable period (days to 
jmocjtns) at 0-**C, Is now allowed to warm naturally at room 
’“ M °\ irature to between IS* to 20*C and is then Introduced into a 
issteriltted “cold" volume of SEl. feed held at IS* to 20*C. Tne 
SEl has also been adjusted to pH 7.6 to 8.0 to match the 
^.’finishing pH" of the stored seed (see discussion of the 
felatidhs-nip between den itrif (cation ant) pH, reference 6). 

fnermore, the percent inoculum used has been, increased (from 
re's I to 3CS v/v. Ten and twen ty-percent inoculum start-ups (in 
| 4 were observed to be quite variable witn regard to the length 
}/ fine necessary to start. Jt wasn't until JOS v/v inocula were 
wSfeihoyed that nignly consistent ana reliaOle start-ups were 
|S>lif n « a routinely. 



" There Is a considerable body of literature on the effects of 
abrupt thermal transitions on the mierooial cetli cycle. The 
results range anywhere from mild delays in tne timing of cellular 
events, to celli lysis, 

2 Remember, in the NOO process pH rises as deal trl fixation goes to 
completion, 

3 Abrupt and : s Igni f leant changes in pH can have a manlfolid adverse 
Impact on many mac romo lecu I a r structures, especially on biological 
membranes, which, ultfinitely parbiepate in virtual ly all ceVI 
processes. 
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4 Under ambient conditions, without sparging. 
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The observed variaPility in start-up time using lower volume 
tnoculd under non-anaerobi: conditions is indicative of i 
phenomenon in whicn some minimum population of "competent* cells 
Is requires to successfully initiate and complete prerequisite 
tasks 00 1 i ga to ry to this anaerobic dissinilatory denitrification 
process ( e ■ q. Oj rmaovil)* Dxygen is known to differentially 
inniplt tne synthesis of the entymes of this pathway, especially 
of Mi trite Dehydrogenase, whicn mediates tne reduction of HQ£ to 
gas (9.10,11). 

The adverse Impact of oxygen on the progression of 
denitrification In ‘batch* systems using small numbers of cells 
has recently been demonstrated in this laboratory by J.P. Kusel 
(12,13). These data are consistent with our previously mentioned 
fermencor data and with the recent mixed culture model of 
Hempfling, which depicts tne Gram Positive population of Bacilli 
as being the oxygen ‘scrubbers". It is envisioned mat under non. 
anaerobic conditions, the Sacitlt remove (respire) the residual 
dissolved oxygen tnereby making it possible for the Gram Negative 
Altai Igenes to reduce NOjT to NO. Until this function Is 
completed, Nitrate will ot converted to Nitrite, but Nitrite wilt 
not be removed to gas. Purging the system with Nj. Ar£ or Hej 
J rives the environment mor* anaerobic and alleviates some of the 
onstraints placed on tell number (of the jlacjjlus sp.) greatly. 


Armed with a greater understand!ng of the relationship 
between the mixed culture's capacity to denitrify and tne state of 
™4heir transition into and out of that environment, we set out to 
examine the relationship between start-up time and the "age* of 
e stored inoculum (storage age at 0-4*C). Approximately 80 
old" start-up experiments were conducted using J05 v/v inocuta 
nder the experimental conditions outlined previously. The 
suits from these experiments are given in Graph l. The squares 
O) Indicate data from experiments In which there were'known 
ocumented) operational problems or mishaps resulting In 
tifieally-long start-up times (Including power failures and 
temperature controller failures). 
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Tr* circles (0) rccsin: me 3Ct inocalj , csic std.-i-ue sere 
frcn me Pilot Plant (see: fir-renters TO <nC TO) during tile 
receit MOO test runs of June-July, 1983. As you can see, the 
fit Ceueen "storage age" and me "time to Start" Is really quite 
900 a , especially in I 15 m t of: l) the chemical variaOiltCy of our 

Stl!, 2) Che "biological" nature of tne system, ana 3) the 
viridoility in tne Inina! cell number of tne seed used (Product 
collected from actively denitri fying fennentors may contain 
a.nywnere fran about 1 to 5 * 13 ^ cells/ml depending upon me 
quality and original Nitrate level In the feed S£t). Graph 2 
gives tne *tirae-to-start VS seed age* data for equivalent 
aliquotes of Inocula of tne same storage age under “as-is” (*- — u) 
an| * s P dr 9e9 (-*••--'*) conditions. In eacn case.- tne «2 - 
PP|rgea cultures started-up faster, again demonstrating tne known 
requirement for anaerooloslJ. . 






' Tne form of me data for "as-is" (non-anaeroOtC ) start-ups in 

1 ana 2 originally led us to believe that start-ups from 
*oljer“ seed were primarily cell-number limited -- that there was 
^^a^^ogress ive lost in viability with increasing age of storage at 
(That tfte longer start-up times experienced with 'older* 
g§|||gf§ : «ere a reflection of tne increased time required to replace 
successive!/ larger portions of tne microbial population lost 
|s^pj^ng long intervals of storage). However, tne normalitatlon of 
?' tjne data for tne Nl trogen-spargea start-ups (n Graph 2 argues more 
Ij^dbaar e-represaion {loss of capacity) of tne Nitrite - removing- 
! ^naymatie machinery tnan for loss of viability (altnougn there may 
Jiiss* a small loss in viability also - but net to tne level tnat we 
i^W#reviOu 5 ly envisioneo). 

^Hpsssllt *S Interesting to note tnat the data for all but one of 
1 ! 01 Plant start-ups cluster in me low range of start-up 
for me ages of seeds used ( e,g.. the same seed started up 
^$rsTer in the Pilot Plant fementors man in laboratory 
^■■fers^htors). Tne only significant difference in conditions 
^JfeC-&*»n the laboratory and pilot Plant is the fact that the Pilot 
; PI a n SEL is sterilieed witnin me fermentors with clean steam. . 

1 “ nlcft ' s *P 4l "ged through tne SEl, steril He* it, but 
I'fTO drives off dissolved gases, such as oxygen, thereby making 
|4jl|gg||lot Plant sterilued SEl comparatively more anaerpbic- This 
fW|Tce is more prominently observed In "older" seed which may have 
yujg^Mj ter saturation of dissolved Oj and a somewhat demlnljhed 
PiW0%;ty to deal wltn ft. Once a de novo start-up has .been 
successfully completed and feeding of the denitrified 'heel* is 
begun, normal semi-continuous process operation can be initiated 
(perpetuated) and the same nominal dilution rates obtained 
irrespective of the original storage age or start-up time of the 
seed. 
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New cna: tne major environments! ane metasolic wraxete*s of 
tne aiiied culture ar* tetter understood, «e nave been able to 
demonstrate tne uttlity of using cne refrigerated, denitrified 
product from one den i t ri f ica 11 on run as seed for starting up 
subsequent oenitri f ica: 1 on runs. Tne time required to completely 
denitrify tne original *bat:n" volume of feed SEL in suen de novo 
Jtart-ups nas been snown to be related to tne duration of storage 
at 0-4*C: tne longer tne duration of storage , tne longer me 

Interval to totally denitrify tne initial baten volume of SEl. 



Generally, under anjlent start-u? conditions, seed stored for 
1 to 2 weets will rate 10 to IS hours to start, wnile seed stored 
| for a-6 aiontns will take *0 to 60 nours to start. Sparging tne de 
novo start-up environment with Nj results In a lot to SCI 
neouction In start-up time, depending upon me orfginat storage 
age of the seed, (for seed stored up to 6 months, mis means a 
total start-up time of not usually more than 24-36 nours). 

Almougn tnis Storage modality may not prove to be tne avast 
efficient vehicle for long-term maintenance of tne MCO Seed , it 
foes nave several Important advantages over other procedures. 



I. The Storage fora is the natural (hydrated) product of 
this process and requires no special or eatraordi nary 
processing or manipulation to prepare it either for 
Storage or for use a inoculum. 

2. .The storage form can be used directly as inoculum to 

( rejestao1ish active denitrification under non-stringeht 
(amotenc) conditions in a rapid, depencaole and 
straightforward manner. 

3. Tne performance (denitri fying potential) of me stored 
product Is known and predictable from: a) the Storage 
age of tnat refrigerated culture, and b) the past 
performance of that culture in the fementor(s) of origin 
(there is no reason to expect significant deviation, from 
this past performance! since this storage moda'lity Is not 
subjected to any perturbat ioui manipulations). 


1 In an equivalent 'qual i ty". $El, tnat is. 
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On me negative side, however, 1$ I) me long-term- 
instaeilily of mis hydrated refrigerated material, 2) the 
requirement to regenerate fresh seed at frequent (monthly) 
intervals^, and 3) its’ suseptaoi 1 i ty to spoilage as a result of 
an interruption in refrigera 11 on. Storage at Q-4*C does not 
preclude continued Chemical activity at botn the microbial and 
environmenta I (substrate) levels, long-term Nitrite utilization 
studies in the coldroom have already demonstrated chat tne mixed 
culture will continue to slowly respire Hicrat* and nitrite at 0- 
H$P| (presumably, maintenance respi ra t i on). Cnemical modi f icat ions 
to tn< SEl also undoubtedly occur (remember, the pH of tne 
re^Tl 9 *rated material Is often tn the range of pH 7.8 - 8.0), For 

S i| reason, and to otherwise 'protect'’ the Integrity of this 
ojess in the future (bocn in the short and in the long-term), a 
re staole ana envi ronmencal ly independent storage modality is 
& rea£jired. In this context, lyophi 1 ilacion would appear to be the 
most ef f fcatious and logical choice. 


Jn lieu of tnis, J.P. Xusel 1 has recently demonstrated that 
sgeu^j volumes ot mixed culture sees mat hi«e been successfully 
“fftfphiHaed as 1:10 dilutions of the original product in a defined 
J|u9bg|$El) medium, can subsequently be used to start laboratory- 

fermenters after an fnisial re-hydraiion/re-act ivation step 
4). A joint program with an outside consultant/contractor will 
slon^be undertaken to optlmite tnis long-term storage modal'i-ty and 
l§llp|od'jce certified, lyopniliied seed for future N00 development. 




1 If ra pid startups (8-12 hours) are desired. 
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A3 STS ACT 

The progress made tp date to elucidate the pnencmenological basis o', arc 
operating and monitoring parameters for the Naturally Occurring Ceni trif icat ion 

process (NOD) is discussed. 

„ . . l* 

Organisms indigenous to tobacco have been shown to be caoable of mediating 
the complete disi.mi1atory denitrification of our strongly extracted tobacco 
liquors (SEL) at i ndustr i ally-acceptab 1 e dilution rates of >102. Although ccn- 
U effort was expended examining the denitrification potential of a single 
l^olatsj pure culture (ATCC-1), the mixed population of bacteria originally iso- 
%|^^rccn our spontaneous1y-denitrifying SEls has been shown to be more reliable 
fastidious with respect to its use in an industrially-scaled process. 

gT_.a 

f^^^trational, process, and monitoring parameters are discussed in light" of 
llPf^Pltry-scaled fermentation experiments. The optimization of start-up, tempo- 
riPf^Hfld and shut-down procedures is also discussed. 
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jNT^CDfCTro.s : 

An Historical overview of the Natural 1/ Occurring Ce.n; ;r : f icat r ;n jrscess 
(NCO) has previously been qivsn.' Although Che original observations upon which 
this process was based were shown to be the result of the activity of a mixed 
population of bacteria, subsequent process development aspirations re-directed 
the laboratory effort toward identifying and utilizing a.single, pure culture 
isolate upon which an Industrially-acceptable process could be designed. *'A 
thesafflaEol erant 3ac i it us (sp. unicno-n} isolated from SSL by the American Type 
Collection and alleged to be a potent solitary denitrifier 3 became the 
the MOO laboratory investigations. Laboratory and Pilot Plant operating 
as -ere modified to incorporate "aseptic operation" to accommodate wgrfc- 
tne pure culture. However, a number of important questions persisted 
ard to: 1) the true purity of the ATCC isolate, 3 2} the isolate’* 
capacity to function as a potent and solitary denitrifier,^ and 3) the 
^ perturbations suffered by the isolate as a result of the methodology 
loyegjduring isolation and lyophilization at ATCC. Laboratory and Pilot Plant 
e.spei“>*g£,nts failed to verify conclusively, that the pure culture that -as sup- 
ij PM by ATCC was indeed capable of reproducible start-ups and complete 
denitrif|cation. As a result, our attention turned once more toward the mixed 
cumfr'e" from which this isolate had originally been obtained. Subsequent experi- 
me|?ffwfth both the mixed culture and freshly-isolated "pure" cultures of ATCC- 
1-l^^flraini of Gram ♦ and Gram "variable" bacilli repeatedly demonstrated that 
l) the mixed culture was apparently a more reliable and more potent mediator of 

1. Sanyasz, J. , ProJ. 1904 Annual Peport, May 21, 1932, Accession #82-159. 

2. Ibid. 

3. Op. cit. p. 3, and recent observations. 

4. Uydess, t. L., "Oenitrificationmemo to J. 3anyasz, October 7, 1932. 
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complete aissiai utory denitrif icaticn than ATCC-l, and 2) that -nil* atcc- 1- 
1 iVe organises may be capable of c"oie:e denitrif ication under certain condi¬ 
tions, »e didn't .understand enough about the (unique?) requirements of this 
elusive capacity to utilize It within the confines of our physical planning to 
develop, engineer end implement an Industrially acceptable and commercially 
feasible NOD facility for PH USA. tn lieu of this, we preceeded with our inves¬ 
tigations using the mixed Culture. However, several crueial questions still had 
. to Wandered: yj r ^ jv. ■•j. ds/uz ' ..Ay,)- 

.JjUpf*. .'Could the mixed culture be proven to be a.reliable and potent denitri- 
S fier?, - 4 ,■'-t.;.; .; • *; ■ . • \ • Ti.’- ,:*.r v- . ; -1 'w»‘ C-M J :1 

^zT^Jould straightforward, dependable (predictable) start-ups be demon- 
rated from “stored" seed?, ... , • _ 

^J^^ould the mixed population remain stable over long periods of growth and 

enitrificatton with regard to: . i 

a. it’s microbial composition (papulation consistency), . 

it‘s ability to sustain active denitrification over long periods of 
time, and, 

c, the quality (variability) of its product? 

Hn^'^v^uld an industrially acceptable process be demonstrated (e.g. >102 

rates) using the mixed culture? and. 



ISHsp^iuld the mixed culture cope with the variability in quality (compost* 
plllliion) of our SELs? • ■ 

The following report summarizes the progress made in answering these ques¬ 
tions over this past year. Portions of this document are abbreviated due to the 
detailed coverage of some of these topics in recently issued special reports and 
memos which are referenced'or appended herein. 
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A. THE 3ACt-SrA: 
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The Naturally Occurring Cenitrif Scation process (hOO) as originally 
observ'd and documented by 3, Semp * at our Park-300 AL facility, was shown to be 
mediated by a .mixed culture of bacteria. Cur own light and electron microscopy 
observations confirmed this, and further elucidated that the mixed population was 
|pparently composed of both Cram ( + ) and Gram (-) rods of diverse morpnolog'.c 
|pg|ilpf as well as seme Gram'(*} cocci and spores.* At about that same time, the ’ 
(^swrio^n Type Culture Col lection fac(1 ity (ATCC) isolated and partially'iden'ti- c 
fur Grant (+) and/or Gram variable bacilli (species unknown), one of which ' 
ll 9 7 3 ; our ATCC-1) appeared to be the predominant denitrifier . 1 However, 
»nt investigations within PM RiD were not able to consistently show "that 
jphilized pure culture as supplied to us by ATCC was a reliable mediator 
icmplete denitrification (to nitrogenous, gases) of our Sets.* An immuno¬ 
genes assay employing specific antibody made to ATCC-1 developed by PM RAO 
*• 13 did, however, confirm that this bacterial (antigenic) type was a 
pmoonent within the mixed population. However, such tests as these, 
aljSTSuq$ potentially powerful tools, only verify the genet ically-specified 
antj^en^ "f ingerprint” of an organism's surface, and not the physiologic capaci- ■■ 
organism itself. 



S^^A. Sernp, “Exploitation of Naturally Occurring fermentation," memo to 
C. H. O'Oonohue, Nov. 19, 1990. 

6, !. L. Uydess, EM observations. Lib Notebook 754S, 1931. 

7. Malik, V. S., personal coirtnunication(s), 1932. 

a. J. 3anyas:, ?roj. .1904 Annual Report, Aec. No. 32-159, 1932. 

9, E. Taylor,’ “[mmunoreactivity and Immunofluorescence of ATCC-1," Special 
Report, Nov. 1982, Acc. No. 82-297. 

10. R• w. . v cCuen, “Production of Specific Antiserum using ATCC-1, 1 ’ Special 
Report, fsb. 1983, Acc. No. 33-054. 
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As our investigaticns shiftid to <n »* am i nat i cn of mi tso-c -jl 
4 t*d denitrification, «e recognised need to verify, 45 best as «• csufj ;.>, e 

composition and stability of this heterogeneous mixture of bacteria during pro¬ 
longed periods of growth and denitrification. However, our in-house tools and 
expertise were not particularly extensive in these areas. As a.result, we 
initially had to rely upon rather limited character i xation techniques, including 

a) light .microscopy, b) the Gram stain, c) colony morphology on agar plates, 

■ 7...W • 

and bank of biochemical test media, all In conjunction .with .our daily 

oDseprat fans and data on the 'quality - of denitrification In whatever experimen- 
|ion was being examined at the time. However, within the. confines 

datively simple tools at hand, we were able to verify that .the over- 
af the mixed culture (with respect to the apparent mxnber 0 f 
1 ly-different participants therein} had not changed significantly oven 
ur months of more-or-less continuous growth and denitrification in 
cate fermentorj. Biochemical, cultural and morphological cbserva- 
sd to more recent immunofluorescence assays continue to show the 
Gram (+) to Gram variable ATCC-l-like species which comprise a major 
port i ^fT^oT^ the total bacterial population. Additionally, the Gram stain and 

^,VV,V.Wi,Vv,. 

various ot^r norphoj'lcgic, cultural and biochemical tests also demonstrate the 
conti< tu<^ pg tsence of both Gram negative and Gram-variable rods, and apparently. 
Gram ^^^^-iable cocci. Each of these morphologic types have recently been 
J— isolated and partially characterized by Dr. Walter P. Hempfling , 11 a collaborator 
±n<i consultant to the current MOO Bioengineering program. Additional information 
on the taxonomic identifIcations and physiologies of these organisms will be made 
available once the preliminary findings have been substantiated. 



:«r 


li. Department of Biology, t'niv. Rochester. Rochester, MY. 
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3. T'.i PHENOMENOLOGY OF THE FP0CES5: 
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l. Calculation a* Equivalent Oil'j;i;n Fata in a Semi ♦Can;i .-ecus S/s:;- - 
Sefnre presenting a description of the process itself, it would ia 
helpful to first set forth and explain how *• calculate Oilution Fate (0-rate] in 
the laboratory. The term ‘Oilution Fate, - as it is used in the bulk of the 
microbiology literature, primarily addresses itself to a description of the 
throughput {or fractional volume changes per hour) of a continuous culture system 

* i : 

! ha'ya fixed (non-varying) total__working volume (such as a Turpidostat or 
Ihemostit). The formula for 


:ional1y been given as: 



calculating the "0" rate of such a system has 

» 

0 ■ f/v where “f" is the flow rate of substrate 

a 

hs&r (in and out of the system), and *v" is the fixed working volume of the 
12 Tn is also implies that there is a fixed population of micrcorganisSs - 

:t number being defined by the specific growth rate under those conditions 

Irate and environment, [n this program, however, we knew that we would be 

d|Hlfng with a semi-continuous "fed batch" system In which a given volume of 
fP^ftiflbstrate would be added over seme defined period of time to "X-volumes” of 
Jduisly processed substrate {"heel") containing the active culture of bac- 
“nis, then, specifies two major departures from classical continuous 
oil ture'y.ethodology. 

First, we would now be dealing.with a continuously changing (in- 
crSS'isffngp') working volune, and second, a necessary and more-or-less concomitant 
iJfnsffe^ in the total "working" population of bacteria. Thus, our “black box" 
isn't constant, but dynamic. (We wguld, in effect, be adding X-vo!umes of fresh 
substrata per unit time to an ever-increasing working volume; dvfdt from T^ to 

T,. .). As a result, we decided to modify the classic dilution rate formulat ion 

to better suit "our operational and functional needs - after all, our primary 



12, Herbert, 0., et_ aK , J. Gan. .Micro , (la) 501-522, 1955. 
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j. 1 t;rs$: *dS 13 most accurately describe our .urging system. A1 chough wc>.' r 

best be done by integrating these Changes in the actual working -/glume th. C:~e, 
«e decided Co aoproi inats- this by simply using the arithmetic mean filling 
(wording) volume half-way through filt as "V. We rationalize this because «* 
know that “the system' going Che word only act ains it's true total wording volume 
wren it is finished filling, and in a majority of instances, the word has been 
completed (or nearly completed) by the end of Che fill. Thus, sere constantly 
tirfc^i'g volume (dv/dt) that is almost always less than the final full volume is 

foino almost all of the woric. This is diagramaiically represented in figure l. 

f” 

. : furthermore, we also know that in other instances, the total cycle 

time &|n be longer than just the total filling time (our process isn't always 
exactly -hen the fermentor is finished filling, thereby requiring a ?ost 
inishinq period). Thus, we also could not simply use the value for] the 
rac*-of addition of substrate per hour (“f") either. Tnstead, we settted on the 



wing f ormulat ion: 


f c a T t 


gRf__ is the to tal volume of substrate added to the fermenter during that 
•!o.. the reol acement vol ume); is the tot a 1 tine for that cycle (fill 


c n nninq time; if not "finished" by the end of fill), and v JyA is the 

«‘jy^ (filling) volume of the fementor ' ( e -a . , volume of the "heel* + half 
tn^^^^acement volume). If the time required to discharge the product were 
substantial, it too would have to be included in the value for the total cycle 
time. Ho-ever. since our 1aboracory-scale fermentors can be discharged in just a 
few minutes, «e have not included this value in our calculations for “0". 
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2. ^eCSSi Ch*f! i sry : 

Since •*« have recently documented in detail sotn l) our excerts.ice 
over the past 5 months running the mixed culture in shaker-f 1 as'<s and laboratory- 
scale fer-nencors, 15 > ll * as well as Z) what we Currently understand to be the 
major operational, process and monitoring parameters of the mixed culture 
denitrification system 15 {Appendix A, attached), we will outline only the rele¬ 
vant data and observations here. Otherwise, any additional information regarding 
tc$ of start up and shut down procedures, etc. may be obtained from 
ei{her t^.e aforementioned or following referenced materials. - — • 

■ •. :1b : • 

One, or possibly more of the bacteria) strains in our mixed culture 
: the complete dissimi 1 atory removal of hi trate-Ni trogen to Nitrogenous”" 
process is thermotolerant and anaerobic. Although some question stilV 
oncerning both the positive and negative influences of micro-quantities 
of fx/|erw during the initial start-uo (induction) period and throughout normal 
?rod£SJu,„,8jpera: ion, no extraordinary steps are taken at this time to exclude 
oxygen cn ’ 5 system. It will probably be some time (months) before this 

oarpoint is more adequately understood. Independent of this, the mixed 
culture appears to be able to dope with rather wide variations in the “quality" 
of i^^h'emical and physical environment, as demonstrated by its ability (within 
1imi£s)l toJgrow in, and actively denitrify our Park-SQO Sti-s. Recent experiments 
with' single component ScLs produced in the RlO Pilot Plant 1 * have helped us 
characterize one of these substrate quality “end points" with regard to the 


13. 

Uydess, I, L., 

Me mo to 

J. 3anyasz, 

N. 

Uydess, i. 1.. 

Spec i a'l 

Report, Apr 

15. 

Uydess, I. L., 
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i 1 i ty of the Ittajbr S-L blend const i t^ents . Soec i f i c a > I y 

3rignt and Or i enca 1 1 am i n a SiLs -ere found to :; ax t nr-s) y oecr s.-5K'!;»s f z ? 

both growth and den itr i f icaiicn, -i-n i 1 » iCC5 ourlay and 3rignt $:«m 5 £,_ s SJ; , 

found to be good substrates for growth and denitri f\ cition . 1 ' These observations 

-* i l I se discussed in more detail in a liter section. A! though *e do no*, as ye: 
folly understand the physiological (biochemical) basis for the adverse impact 
that each of these lamina Sc'-s had on the performance of our microbial system. 

served effect was significant and reoroducibte, and helps explain (and 
llredicc) how the blend composition of current and future S£Ls would impact upon 

r—T 

8u!^ dtnitriftcation process. We are currently collaborating with other SiO 
pgrsorjfei tp elucidate the biochemical basis (with respect to stem and leaf 
|ry) for these observations. ~ 

Aside from tne positive or negative impact of nominal blend conposi- 
jon our system, there also appear to be other chemical and/or physical 
•re.nces within StLs of the same apparent blend composition which effectively 
^hem either "good" Or "poor" substrates for .NOQ. H?LC and other analyti- 
miques have not, as yet. yielded discernible informat ion on chemical 
|ces bet-een apparently similar substrates (StLs) which could be directly 
(Ir'TfT'VdP l y) correlated to observed changes in the rata or den it r i f icat i on (and/ 
orfiifPl^h) , thus "throughput" (0-rate) in these substrates. Previous observa- 
t iflPipili the consistent disappearance (utilization) of certain organic acids such 
acid during active growth and denitrification have not been made, per 
se, thus far in these studies, although our h?lC data do show that there are 
pbservabli differences between the organic acid profiles of various feed Sits and 
those of the resultant denitrified products. However, we do not as yet 'ano* -hat 
these compounds' are, nor do -e understand how their relative presence or absence 



17. .’100 Labboo'a No. 77 7 1 . 


-a- 


tu 

s> 


kO 

to 

CTi 


nnonwirooT 












t 

) : 
r 



• v 



? 


Copy 


infect trie growth cr dsr»: t-i'! r :c ation c.ibici: i es o' tnese organ t sms. ~~._ 0 .. 

however, tne document** etse-viticn that tie r»! i: i v* ouaiity o' :.i< $£’_ 

directly influence the rate o' deni :ri f icat i on in that S*L. ' 

Normally. wne.n everything is ’'right," Che incoming feed Nitrat* is 
converted to nitrite at about the same rate at which the feed is added to the 
f er.nen tor . Therefore, there is normally no appreciable accumulation of residual 
nitrate (NO 3 ~) during the fill period ( e.o, .'usual 1y >150 ppm). Nitrite, (no,*), 
other hand, usually accumulates to seme low-to-moderate residual level 
ffljr in£ fill (50-250 pern), but is then converted to gas (N z 0 or n 2 ) by the end of 
br shortly thereafter (15-30 min). This is best demonstrated by looking at 
Roaring individual cycle profiles for Nitrate and Nitrite during "good" 
^and “Sad" (slow) cycles, figure ZA shows a cycle profile for a typical 
|fication cycle during which time the Dilution Rate of the fermentor! was 
0.15 and 0.20 hrs* 1 . Figure 29, in turn, shows another (later) cycle 
te for that sene fermenter during a period when the 0-rate fell selow 0,10 
As you cm see, the phenc-men o 1 ogy of Nitrate and Nitrite removal for 
c'yc>2S is substantially different, and indicative of a functional problem 
bare of the microbial system in dealing with either converting Nitrate to 
N(Ti-TcT^i Nitrite to gas, or both, furthermore, it has also been our experience 
tI^Ttransi 1 1 on from "good" to "bad" cycles occurs most frequently at the time 
ofpflfr^hart 1 y following) the introduction of a new batch (new pick-up date) of 
SctF^fniil the system ( e ,g. . again, indicative of some qualitative difference >n 
our ScLs which has an almost immediate impact on the denitrification capacity of 
the mixed culture). The rapidity with which this adverse impact on denitrifica¬ 
tion and 0-raCe is observed is dependent upon several factors including.., 1) 
the previous "health" and stability of the system prior to that SEL's introduc¬ 
tion, 2) the actual amount of that material introduced into the system (the 
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CPneentratipn O* new S£*_ that the system "S5*S" tfuring feeding pf '.re ICS, ;‘t or 

7si heel), and 3) the magnitude and nature of :ne prpbtf-i »i:.n that 5£t. for 
now, it «ould appear that there are several potential prosier areas with respect 
to the "acceptedilit/* 0 f 0 ur 5ELs: 

1} Chemical problems : .manifested as either insufficient levels of 
required metabolic substrates to support the growth and denitri¬ 
fication of that bacterial population, 

2) An unfavorable physiochemical env i ronrwent ; which inhibits or 

interferes with transport and/or energy coupl ing ' phenomena, 
such as the presence of inhibitors of bacterial metabolism 
and/or respiration, or, .; r.. ..." . • 

3) The presence of alternative metabolic and/or respiratory sub¬ 

strates ; which directly or indirectly interfere with the utili- 
zation of NOj" and/or JiOj”. ' 



routs 


Although it is difficult to say with certainty which of these is the 
it of our problems, it does appear that the lack of appropriate levels 


of sJhriTPS’ii: and/or the presence of alternative (competing) substrate are prime 
candidates.! 


^ However, when the environmental conditions for growth and respira¬ 
tion are |fay-crable, the mixed culture can demonstrate an appreciable aptitude for 
.‘titrate and Nitrite removal. Figures 3 and 4 show the individual cycle times and 
resultant O-rates obtained running the mixed culture in Park 500 SELs with feed 
.‘titrate levels varying between 2200 and 3S00 ppm. As you can see, the mixed 
culture was able to maintain a dilution rate in excess of 0.1 throughout most of 
t.nis oeriod of varying Nitrate concentrations. However, on other occasions, when 
unfavorable SELs were introduced into the system (such as iOOti 8urley la/nina 
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S-L) , c.ne 0-ri;e deteriorate* sharp! y' seen after its t-.e sys;*~ 

(renemoer, the dilution effect). 

An understanding for and appreciation of tne magnitude of’ dependency 
this system has on the quality of its substrate is crucial to attempts to utilize 
it in an industrial environment. Our ScLs do_ have the potential to vary in 
chemistry and day-to-day consistency, and this has a direct effect on the 
throughput of this system irrtgardless of how large or how small the operating 
are. ■ We must endeavor to identify those variable ScL components that are 



r.* 5 po*st i ble for this blotogical impact so that we may either; l) optimize Set. 

ion to avoid (or ccmoensate for) these variabilities, or 2) supplement 
s with these materials (organic acids?), furthermore, we also have to be 
predict the operational impact that certain SSLs will have on our system 
their introduction into it. This would also necessitate the testing oTj 
lend changes in a laboratory or Pilot PI ant situation as support for the 
n of such a facility. These unknown variabilities can have an even 
iadverse impact when poor quality Sets are inadvertently used during de_ 
t ups. Having co cone with the adverse impact of an unsuitable environ- 
meir^T'Pone thing when the culture is "up and running,” but having to rely upon 
it : during initial start up frem stored feed, is quite another. 




.„$3. Nitrate and Nitrite Removal: 
pntlHB3g| ~ " 

Spectrophotometric and CC "headspace” analysis of actively denitri¬ 
fying fermentors have demonstrated that the feed Nitrate (and resultant Nitrite) 
are completely removed to nitrogenous gas (NjO and/or Nj). However, the rela¬ 
tionship between which specific off-gas (n 2 or N z O) is the major_ or sole nitro¬ 
genous off-gas product and the O-rate of the operating fementor (or initial 
:oncentration of Nitrate in the feed) is as yet unclear. We have observed on 
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numerous occasions that apparently "esu'vile.'i:* fermentors (ase-at *.--9 it *.“* si.-e 
O-rjie) may fijvs S i ;n 1 f i c jn t1 y different off-gas profiles -i:.n -esceot to toe 
presence and/or ratio of Nj and n 2 o. Aside from .ijO and n t , tot only otoer of f- 
gas product of significant concentration (>1!) is CO lt -mien appears to 
predominate {>501 of the total off-gases) -hen the 0-rate is ccor (O.l). This 
is not particularly surprising since one would probably not expect to find much 
H j or ,NjO issuing from a feraentor that isn't removing NOj* to NO.,*, or mO 2 ' to 
n ac . ^*x u^.».e .her GC off-gas profiles can be used to monitor the Status of the 
oper^Ti system or predict an impending problem, has yet to be seen. More 
formation concerning off-gas profiles for actively denitrifying 
feme as -ell as the determination of the specific Heat of Reaction for 

version to Nitrite, and Nitrite to gas, can be obtained from th^ 
f Watson, 0., as -ell as from that of Martin, P. and Counts, M. E, 
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HPLC and Analytical Oata : 

Although previous studies' 5 reported that Malic Acid was frequently 
ccnsum*SL£y\ne mixed culture system during periods of active growth and denitri- 
f icst i^^^Xi^ceht HPLC determinations of sterile Pft-500 feeds and their subsequent 
den 1 :HJTf¥3Xoroducts have not proven this to be characteristic of the current 
systemfP$Siif-«ver, -e have observed significant^ fluctuations in the various 
(inc 1 ul^^^l^ganic acids) peak heights of our pre- and post fermentation HPLC 
prof 1 l |fP^ Nhese encompass both increases and decreases of pre-existing (feed 
profile) oeaks, as well as the appearance of new peaks, presumably the result of 
the metabolic conversion or degradation of other materials within our feed Sets. 
Although <*e nave recently increased the spectrum of our known standards (to 
include Acetic, Prboionic, Butyric, Malic, Lactic, etc.), -e have not, as yet. 
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12. Sea 3anyasz, J. , Proj. ISCa Annual Report, May 21, 1982, Acc. No. 82-159. 


• s 
•v? 

■4 . * 

‘■S 


c 

c 

CJ 

H> 

CD . 

C 

H* 

O 

CJ 


- 12 - 


un 

lu> 

S> 


U1 

UU 

u> 


COPY 


seen ao' - wi m a s e any meaningful ctrreLations ^ e t -e e r t r g 9 f f i c a c / — e 
catien (D-ra:s) and trese pr. and tost den i tr i f 1 cat 1 an organic acid profiles. ;- 
Sight of the nixed culture na:ar« of cur S/Stem, the OOServtb fluctuations in 
organic acids could easily reflect the complex nature and in tirr* 1 at ionsn i 3 of 
the various microbial metabolisms being expressed within an eguatly ccr.plex and 
ill-defined substrate, our StL. Sene of these plant-derived materials in =ur 
SELs ar» most certainly principal metabolic substrates for one or several of 
»| bacteria. However, other microorganisms within the mixed population may 

Pfl 1 be producing more of these same (and/or different) materials as they metibo- 

ST" 

fltW their specific substrates. Hopefully, we will be able to elucidate nor® 

>1 * . 


- ---^ 

aboutjthis in the near future as more is learned about the physiologies of toe 
^ual participants in this mixed culture of microorganisms. 

Data generated in collaboration with the Analytical Division, has 
^verify the following with regard to the ranges of conditions within which 
mixed culture will continue to grow and denitrify in actively denitrifying 



rs : 


a. Operating pH; 


The "running" pH of actively denitrifying fermenters has been 
be dependent upon 1) the blend composition of tne feed StL (with 

J 

r|HSliPto its H as-is“ pH and buffering capacity), and 2) the original nitrate 
1 the feed. The higher the original feed 'iterate level, the higher the 

rellPNPil!: "running" and "finishing" pH of the actively denitrifying fermentor. 
pH with respect to blend composition, is primarily determined by the relative 
guantities of 3right and/or Surley lamina, and the relative ratios of lamina vs. 
Stem. This relationship between SSL pH and blend composition is known, and has 


been documented previously (G, Sokelmen, 1932). However, there are still certain ^ 
aspects of the chemistries (buffering capacities, etc.) of our SELs which are £ 
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*:U 1 unknown, which do appear ts have a significant impact cion Me 
Cul Our e' s dOility to grow i.id for senitrsfy within Mess materials. A &e*.:er 
understanding of the nature of Mis variability in SEl chemistry is paramount to 
our being able to predict and possibly compensate for how -ell some SELs will run 
in our mixed culture deni :r i f i c j; ion system. 


b. SEl total Solids: 


Experiments were conducted to determine if the mixed culture 
coufb continue to grow and actively denitrify within SELs having elevated solids 
lev o accomplish this, Pk-500 CEL was added back to standard ?k-500 SEl to 

total solids level in excess of 1S.2. These high solids (and high 
Els *ere then fed to an actively denitrifying fermentor running up to 
| on 7-32 solids (?k-5GQ SEL) feeds. Although the initial addition(s) 
n solids feed to the 502 heel of the fermentor diluted it somewhat. 



achieve 

•<i: 
that 


Of t! 

succ^^v* :02 volune additions soon elevated the "working" solids level within 
the ffrmen|or to approximate 1 y 142. Tne Nitrate levels of these CEL-fgrtified 
SELs w’a^lTal 50 high, and in the range of 3600 to 4000 ppm. the mixed culture 
centgrew and actively denitrify these high solids/high NOj* SELs up to 
and ihcTudt|g a level of U2 at dilution rates in excess of 102. however, it is 
%nether this can be accomplished within'all composition SELs, nor do we 
<.now point what the longevity of this den ftrif ication capacity would be 

withiif'^fucfi^ high solids SELs during long term operation. the total alkaloids 
levels within these high solids Scl feeds were also elevated, and were found to 
be aoout 3.0 - 3.52 in the resultant denitrified products. 
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5. r»;3 SlL Ntr^iT- : 

Investigations were also conpuctad to da: ermine the erfe-c o'" elevj- 

± 

ted feed Hfrite (HOj') levels on the operational consistency of tn active}/ 
denitrifying fermentor. To do this, Potassiun ’Mtrite (<.'iOj) -as added in 
successively higher concentrations to our ScL feeds crior to steriIija:ion to 
obtain feed nOj* levels between 2CO and 1000 ppm. These Hi tri te-f ort i f i ed SEls 
-ere then used to feed an actively denitrifying fermentor. within forc/-eigr.c 
h$fc SEl feeds with nitrite levels in excess of 600-300 ppm were being denitri¬ 
fied without any long term perturbations to the throughput of the fermentor 

' n 

C-hl^'h kontinued to operate in excess of a 10! dilution rate). 


6 . SSL SLc.hO COMPOSITION : 

One of .our foremost project goals was to determine the effect of 
||in blend composition on the denitrification capacity of the mixed cul- 
tu^^; With the assistance of Grant Gelatly and the R&O Pilot Plant crew, IOC! 
3ul^Pff?prign: and Oriental lamina Cels were produced, together with 100! Bright 
anJ^Sy-Tfey stem CELs. Each was then diluted to a 7-3! solids level, fortified 
■« i tgjPXHQA to • 2500 ppns, and introduced Into actively-denitrifying fermenters. 
As InenTi^ied previously, the ICO! stem SEls (3urley and Bright) ran well, while 
thePlili^'lamina SEls (Burley, Bright and Oriental) did not. In fact, the succes- 
sivl^ppitlon of the 100! lamina SELs to the actively denitrifying fermentors 
resl^fc^n a more or less immediate deterioration of the dilution rats from well 
above 10! to well below 10!: The mixed culture denitrification system does not 
appear to be able to handle ICO! lamina SEls. fixtures of these 100! lamina and 
stem SEls will be examined in the near future to determine end points for the 
maximum ! lamina content in ScL that this microbial system can run. Such experi¬ 
ments as these would be useful in determining the impact of future blend composi¬ 
tions changes on the *00 system running at Park-500. 

(T 
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7. ^-iQJUSTygNT of -;;D SS'.J: 


Although ft has ;rtv io'jsiy teen demons trated Cha: this systa-n re¬ 
quires no exogenous additives, recent experience has shown that a slignt upward 
adjustment o' the pH of our sterilized feed Sits generally promotes more consist¬ 
ent process operation and Better throughput (all other factors Being held equal). 
As a result, l 1/2 to 3 *1$ of 305 Ammoni iph Hydrotide are currently being added 
to our sterilized ScL feeds to raise their posc-autoc I aved pH frqnt aBout 5.2 to 
approximately 5.0. Alternative bases such as XOH and OAP have also Been used in 
a sim^lir manner with equal success, although the prolonged use of OAP-idjusted 
feeds fti^rssuU in the build-up of large quantities of a brittle "scale” on the 
inside-orTS^ process fementors necessitating frequent cleaning - thus, inter- 
ruptioif oP^he processes. 

4nuvMS CCUJW? 

Experiments conducted in the winter of 1932 using '82 Blend composi¬ 
tion P^-5^^^E'- demonstrated that higher 0-rates could usually be achieved by 
ng low NO 3 * feed SSLs (1-100-1300 ppm) with additional quantities of 
atepttS^v at i ng such feeds to a *2500 ppm (♦-/- 300 ppm) level using X.'lO 3 
resul gher and more consistent 0-rates. However, we currently find that 

:*e ni a ^^^ t^ure system runs equally as welt on '33 blend PV-500 SSLs having 
■ * s -; s" §»!&kw<9°*c ■ levels anywhere between *1400-2400 ppm. Higher nitrate levels 
( >3CC0 p|ps|^gi/ or may not run better, but we now 'enow this to be highly depend¬ 
ent upon||^p^hemical quality of our Sets as metabolic substrates for the mixed 
culture i^bttrith 3-5000 ppms SO 5 * have been run at dilution rates in excess of 


COPY 


3. S’ASr.ijP A,'10 SHUT-GGwn PaOCiOcaiS: 


The specific details or our current operating process including 
.art-uo and shut-down procedures are given in our March 31, 1983 memo to 
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Or. J. '«hidby, appended he-sin (Append ix* a j , ?<C5*; expe-ierces let - 

inoculum "batch" start-ups nav* tj'tti us a step further 3 / cenartscra:: .ng (;j us) 
how cri tically-dependent Such _de_ novo batch start-ups are upon 1) the exact 
leva! or’ inoculum used (thus, number a f viable microorganisms within), Z) ifs 
past history with regarb to age and "condition," and 3) the temperature of the 
start-up. It now appears that although "older" seed (>2-3 months old) will start 
up, (albeit, slowly), newer seed is usually more reliable in that it invariably 
starg|g| |p faster. Furthermore, independent of the relative Quality of the stored 
slid, axtmitation of the percent (viabte) inoculum used at initial start-up 
the chances of success. It is now evident that successful (reliable) 
start-ups (<24 hri.) from refrigerated seed are highly dependent upon 

W 

•r.ce of a critical minimal population of viable and “competent- micro¬ 
ns) upon which the functtonality of the entire microbial population 
tder the unique environmental pressures of a low level inoculum (10-3G5) 
^start-up in chemically-variable SSLs. Ve do not as yet fully understand 
the^ ffljfor tnese observations, but -e do hope to be able to more fully elcci- 
dit< phenomena when more is known about the metabolisms and proportions of 

tne P^i*a|dua1 participants within our mixed culture. Additionally, we now find 
c 01 d^HT-T^ de novo batch start-ups to be generally more efficacious than those 
prevfNPP^y implemented at 47*C. Currently, refrigerated seed (stored at »4'C) is 
a llowfop^o* warm at room temperature to ld-18'C and is then added as a 305 inocu¬ 
lum foaslerile fermentor containing 7 Is of cooled (»16-L3'C) sterile ScL, pH 
5.3 to 7,2, 1300-2200 ppn MO j*. The optimiiation of consistent and reliable de, 
r.ovo start-uos from inactive, stored seed still remains one of our chief goals. 
We are currently exploring alternative techniques and procedures for attaining 
this goal. 
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9. P^OOUCTIGn Cr St-J -CP >• *13 PILOT ?l.»‘lT S 7-i,’P ; 

in March 1.933, start-up :rc«ula (seed) was oroduced in the libora- 
:ory frcm Pilot Plant IZL, the cmocsition of which was generally modeled after 
;he 1932-33 PY-500 S£L blend compositions. apjrax imate1y 80-100 liters of seed 
were collected assstically In 2 l aliquots and stored at J-4‘C. Several samples 
of this seed have recently been used as 30S inocula to successfully start uo 
fermentors in the laboratory. 




ID. CHAPACTcPIZATION OP THE MIXEQ CULTURE : 

"•vqr- 1 Experiments are currently under way in collaboration with Or. Walter 
P. i Hempf1;i ng, University of Rochester, MY, to elucidate the identities and 
capacjjlfl^ of each of the microorganisms within the miied culture. This informa¬ 
tion; je used to further optimize this process in the future. 
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CONCLUSIONS and SL'^ASr: 


1. The sized culture of t;s *cco-i dei ti; a I mierccrgm i sms Mas been sncwn ;; , 

Stable and potent mediator of the thermotol er ant. anaerobic dfss iai1atsrv 
dsn i :ri ficat ion of our ?k-S00 SELs. 

2. Industrial 1/ acceptable dilution rates in excess of ICS volumes/hr have 3 e»n 
demonstrated over prolonged periods of operation in tMe semi-continuous mcd? 

k 

gf a wide range of SEL conditions including: 

Nttrate-N levels between 1400 and 3200 ppm. 

j 

l_jfesd Nitrite levels up to BOO ppm. 
c. local solids levels to 14X, and 
sTotal alkaloids to 3.OS. 



e! lability of process operation, temporary hold, shut-down and re-start 
e-activation) procedures has been improved substantially as a result of an 
died understanding of the impact of substrate (Nitrate) and environment 
mp^rature) upon the mixed culture. 


4. hfr^itinue to investigate the phenomenological basis for both problematic 
'ficacious de novo start-ups from refrigerated seed. Progress has been 
^within the limitations of our current understanding of this process, to 
Start-up reliability by 1) increasing the initial inoculum used to 
30ii, and by 2) avoiding sharp thermal transitions (shock) at the time of 
inoculation by employing a cold, 13‘C start-up procedure similar to our 
laboratory short-term operational shut-down and start-up procedures. Alter¬ 
native procedures are also being investigated. 
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5. experiments on the imoact of individual* (1CCS) SiL blend ctmoonen:s =n .-(CO 
h*ve semcnstrated that LCCt I am i n 4 SELs are .202 acceptable substrates for the 
CurenC raided culture den i trifieat ion process, but that IOCS stem SCbs are. 


6 . Collaborative studies with a wide variety of personnel within PM AiO and 
Engineering have elucidated numerous process and operating parameters impor¬ 
tant to both our own understanding (and improvement) of our process, as -ell 


the design and engineering of the R4D Pilot Plant and Park-300 NOD 


7. 



ied seed has been made (and tested)..for the Pilot Plant start-up in 
33.- 


3 . 


3 . 


|y to ATCC-i has been made and tested. The resultant immunofluorescsnt 
s demonstrate the presence of organisms similar in antigenicity to A7CC-1 
hepixed culture. 

p.- 

*|ians of laboratory .NOO product are currently under way to characterize 

oSrrr^oiectfves . 
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acce^cim.- 

Although w« are far from mastering an understanding of the intricacies of 
this microbially-mediated denitrificatton process; w« have, with the help of an 
ever-growing community of collaborators, been able to substantially improve our 
appreciation for the strengths and weaknesses of our current NOO process. This 
has recently led (directly, or not) to advances in the reliability and consisten¬ 
cy of our process. We are confident that continued studies in these areas will 
farther enhance our ability to understand and utilize this and future bio- 

mi 

tp^finalbgy processes to make commercialty-successful products here at Philip 
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jcx.vqvi;:g.' j £. i < 7 s ano p-pscnn-l : 

The progress made Cp data in cur vnCirs: and-rg of ff ' iC or atcry-SC i I ti .‘iCO 
mixed culture System is largely due to the extensive efforts of eich of the 
personeI within Project 1904, many of when worked unusually long hours over 
extended periods of time to kies Our long-term semiesntinucus fermentation 
experiments going. Special thanks- are extended to Robert Cunn far his diligence 
and efficiency in helping schedule both personnel and exoeriments for the numer¬ 


ous 



I eted and overlapping investigations that have been conducted over 


theserpasl six months. 



f'rCQ.S.CS 1904 personnel would also like to acknowledge their appreciation for 
the ex^ensy-e collaborative efforts of a variety of other researchers and facili¬ 
ties PM RAO, including; Cuane Watson, ee al_., (GC); Setty Kandy and 

Silt et al,. (Analytical); Grant Gel latly, ^ , (Pilot Plant C£Ls)i 

?b edie Taylor (Iwaunofluorescence) ; and Ray Harding and other Pk-500 

irsonp^(SEls), 
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System 



J. F. Wh i fitly Harch 31, 1933 

I. L, Uyfiess 

Ocerational and Process Parameters of the Mixed Culture Denitrification 


[ . QE NOVO STAPT-UP PROM STORED , RErRjGERATEO SEEP 
f inition o f: 
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P*A. SEED: Start-up inoculum consists of 1-2 liters of refrigerated product 

from previous successful denitrifieation run(s) using Park S00 SiL 
as feed. Product from said run (cycle) is collected in a sterilized 
polypropylene (polyethylene) 2-1 iter, screw cap storage jar .jnd 
placed immediately into tne cold room after being labeled with the 
following information; m 


. 1,0. Number of Fermentor Vessel of Origin 

. Denitrification Run (Cycle Number) From Which Seed Was Collected' 
. Date and Time of Collection 
. ppm's «N0g and fiOj in Product 
. pH of Product 

. Presence or Absence of 3utyric Acid (Normally Never Present in 
Product) 

Additional data of import regarding the overall “quality" of the 
reluct (and potential inoculum) that is recorded in lab notebook(s): 

Cycle Time of That (and Every) Run 

Extent of NO? and NQj Accumulation During Run (Cycle Prpphlle) 
Initial and Final pH of Run 
Nitrate Level of Feed Used in That Run 
Cell Number in Fermentor (Thus Product) 

HPLC Organic Acids Data (Acetic, Propionic, Butyric, others) 

Of f-Sas Profile* Typical of Collection Period 

Normally, only product from successful runs Is collected for storage 
ed, This means ; 


as se 


That the cycle time at tne time of collection of the product 
(seed) was at least O.t “0“ or better (typically, a dilution 

. a t e e i 


ra te 


of 1 St), 

, That NOj and NOj are N.O. in the product (NO? Is typically SO-lOO 
ppn at the time of collection but goes to zero immediately 
a fterwards). 

. That there is no butyric acid in the product (or in the fermentor 
producing the product), 

. That the pnenomenol qgy of NOj and N02 removal during that run was tn 
"norma 1"-- e,q. . that there were no unusuaI or stgnificantly high ® 
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accumulations of either NO] or NOj during c r»e run. (Otherwise, 
this would be indicative or a oroolem in removing .NO] And/or NO? 
during cnac cycle). 

. That tne product is from the denitri(ication of a “standard" SEL-- 
not A specialired StL formul ation being used for eiperimencation. 

, That the nitrate In the feed StL being denitrified at the time of 
collection of :ne product (seed) was within the norma) 
recommended range (approximately 2200-2800 ppm NOj). 

That the feed 5EL used during the collection of that seed had no 
“off charactersstics--such as; i) the presence of 'out-of-spec' 
■^quantities or organic acids (proprionic or, especially, butyric), 
f \l) >100 ppm NQj, and/or 3) an unusually high initial pH that is 
Mil not known to be due to a change in blend compositlon . but rather. 

Jto ae tnaicjtive or prior sucrcoiji activity in tne feed. 

Jytaceptablt feedstock for mixed culture deni tri fIcat ion has been 
^jjffined as StL product from the PM Park 500 facility which has the 
^fn l Iowina “as-is" characteristics: 

jL.il 200 to 3200 ppm's NO] (depending uoon blend composition and line 
®®%f origin). 

& 

V. Jutyric Acid - Mone (unless this is known to be due to blend 
^^cmponents used ana not. to prior microoial activity). 

^^^rooionic Acid - None (unless this is also known to be due to 
^|plend esmponents usea and not to prior microbial act ivity). 

°™T1§ce:ic Acid no higher than 3-4,000 ppm. 

. jVs-is“ pH of S.3 to 5.8. (This depends upon StL blend 
HHstonpositfon and may vary slightly due to the presence or absence 
0 / higher or lower proportions Of Burley vs. Aright, stem vs. 
W®f#ntina, etc.) "However , unusually high pH can also be indicative 
la/ prior microolalTVctivity, but this is usually accompanied by 
^^%^expectedly low HO] levels and high mo? levels and may also be 
accwnpanied by nfgher than normal concentrations of proprionic 
and/or butyric acids. 

. ?ost-$ceri1iiation (post-autoclaving) pH of 4.9 to 5.4. Again, 
this fs somewhat dependent upon the original "as-is” pH and can be 
blend dependent. However , unusual ly low pH's (lower than pH 4.9) 
have, in the past, oeen indicative of possible off-spec.-chemistry 
StL (nigh concentretion of Bright lamina?) wnich are more 
difficult to run and often result in longer cycle times, lower **D" 
races, and poor operational consistency. 

. Soluole Solids: nominally 6-101 (5*151 have been run). 
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In-house 


Insoluble Solidi: (We hive no: tested 
Total Solids: nominally 6-101. 

"oral Atiatolds: nominally 0.1-0.31. 
Adjustment of Feed: 


this 


yes.) 


Purzose : !n Order to increase the efficiency and optimize the consistency 
or tne mired culture denftrification process, the fallowing guidelines hive 
K*. bee.fi adopted: 



300 ppm by the 





Increase N0j (If necessary) to 2500 ppm ♦/- 
addition of jc.MOj prior to steri11zation. 

pH adjustment of the post-steri 1 ized feed StL to between pH 5.8 
and 5.0 by the addition of 3C5 .’IH^OH. 


rtOVQ 5 TAaT-U?: when a ccmpleee restart of process is required 


sitating tne utilization of a small quantity of stored, refrigerated 
see^ whicn must Se amplified by Serial (1:10) increases in volume. ) 

H 

Itart-ua : 

Cne or two liters of stored inoculum is transferred aseptieally 
into a sterile, 14-liter fermentor vessel already on a fermenter 
mainframe and hooted up to a sterile, preadjusted feed 
(approximately 2500 ppti MO}, pH S.8-6.0), Alternatively, the seed 
could be added to a vessel that already contained 1-2 equivalent 
volumes of sterile, preadjusted feed. In tnis instance, this 
initial volume of feed may have to be denitrified before feeding 
of additional StL is begun. 




Feeding is then initiated at approximately 0,1 volumes/hr (101 
volume per hour) using «i7*C preadjusted feed. 

MO 3 , NOj and pH are monitored periodically throughout the fill 
(usually at each o.l volumes of addition-- e.q. at each l liter of 
addition of feed to a final working volume of 10 liters in tne 14- 
llter fermentor). The fermentor itself is set to operate at 
47*C. 


If . during the initial adjustment period (of increasing 
temperatures and the addition of fresh feed) MO 3 and/or NOj levels 
build to greater chan 100-1S0 ppm NO 3 and/or >300-400 ppm ttOj, 
feeding is temporarily discontinued until fiOj goes to N.D. and NOj 
decreases to <100 ppm. Feeding is then resumed at 0/1 "O'. 

Monitoring of NOj, '<Oj and pH Should be continued (at each 
addition of l liter during fill) to verify efficacy of Start-up. 


Ul 

'• 10 

© 


u> 

ut 
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’"hen final working volume has been reached (10 liters), aro :.i e 
reactor is verified to be M.0, MQ? and <100 ppm .vOj. one-half 
(i/2) of that total volume ( e ,g, 5 titers) is pumped off rapidly 
uritii a 5-liter Meet remains, ' oischarge of product is :nen 
discontinued, and feeding (at 0.1. 0.15, or wnatever feed rate is 
required by system) is reinitiated until-the final 10 -liter volume 
is attained again. 



MQ] and MO? (as well as pH) should be monitored eacn 0.1 volumes 
during fllT to again verify trie operational status of tne system 
(that it is running at <100 ppm NO] and <250 ppm NO 2 during fill-- 
otherwise. an adjustment In feed rate ma7 be required). 

[f MOn and/or fiOj are not approximately N.O. {N.O. NO 3 and £100 
ppm MOj) at end of fit!, a variable post-fill "finishing'* period 
may be required. This can be normal, and often depends upon (and 
reflects) the “t^ality" of the feed SEl and operational status of 
the mixed culture. However, when the process is running at a "0‘* 
rate of 0.1 or betttr'"(d(TS', etc.),' such a finishing period should 
not exceed 10-301 of the fill time (depending upon the length of 
the fill time). 


2. S 



Typically, in a 5-Hter heel system, the fill time should be 
approximately 3-3.5 hours, and denicrification should be completed 
either when the fersentor is full, or within 30 minutes' to one 
hour thereafter. 


3ATCH STA2T-U? : Al ternatively, tne MOO 
r:m stored, refrigtratea seed using a 1; 


process can also be 
10 batch start-up. 


COP\ 


One litar of refrigerated seed is transfered aseptically into a 
sterile, agitated la-llter feraentor containing 9 liters of 
preadjusted SEl feed held at 47*C. 

MO], NO? and pH are then monitored at 1-2 hour intervals until 
cenitrirication of the initial 10-ltter volume of feed (feed plus 
seed) is verified. 

Fifty percent of that fermentor volume is then discharged rapidly 
and the addition of fresh feed begun at approximately 0.1 volumes 
(101) per hour until that fermentor is full once more. 


.hOj, NO 2 and pH are monitored at each 0.1 volumes of addition (in 
this case, al each one liter of addition) to ascertain the 
operational status of that fill. 


. \J_ dea^tri fication is not completed by the end of tne fijl 

interval, a variable post-fill finishing period may be required, 
MO], MOj and P H samples are taken as needed during this interval 
until denitriflcatlon is complete. However, as stated before, 
this period should not exceed 20-301 of the fit! tfme, depending 
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upon 1) tne actual duration of that fill time, 2) the feed HOj 
conctntfdtisn, and 2) the previous "0" rati of that system). 



. The interval required for the complete denitrification of the 
initial 10 -Iiter volume of feed is typically between 15 and 30 
hours, depending upon the ■•quality" of both the feed and the seed, 

II. PSOCTSS Q?t3ATiQ. , l : {Assuming a SOI Heel) 

iown : [n the event of a planned shutdown for greater than 12 hours 
pTcaTly, for one day to two weeks), during which lime 2 $S dr more of the 
maximum fermentor capacity would be held and maintained at 4*C (in the 
f«>^nentor) to be used as inoculum for a subsequent run: 

On the last planned cycle, slow fill the first half of the fill 
volume at the nominal fill rate, then catch in the last half of 
the fill volume. Stop heating; cool to 4"C. Stop agitation; 
maintain at approximately 4*C. " « 




Stir^l -up ; (frcn refrigerated full or partially full fermentor containing- 
V' product); 

. 01 scw.-.tinue cooling, resume agitation and when ful ly mixed. 
discharge SCI of contents. Begin heating to S0*C. When fermentor 
temperature reaches 20-25*C. resume feeding (initially at about 
ICS per hour) until full. When NOn and NOj ace zero, discharge 
product and resume normal fill cycle (normal operation). 


"Tty-ySi Hon i cored While reeding During initial Sterc-uo Cycle) : NO 3 and nOj 
^ Tn rermentor must oe cneexeo--usua 11 y as eacn additional 101 of 
pW+tr^e is added to determine status of the mixed culture ( e.g. , are KO 3 and 
|wAOfo«being consumed normally, or not?). UsuaIly , bacteria wTtT become 
acttvW (with respect to their ability to remove XO 3 and NOj) above 2S*C. 
yy^j^y are "healthy" (if previous shutdown did not perturb culture and , if 
^currep; S£L is acceptable), the mixed culture will consume Incoming NO 3 and 
yg|p®ring warm-up, Organic acids (acetic, proprionic and butyric) must 
;aljo ge monitored to verify status of “held" (refrigerated) culture, 
ly, some proprionic acid (200-300 ppn) may be found to have 
accumulated during cool-down and/or storage. This could be due to 
metabolic changes resulting frcm the progressive temperature shifts 
experienced by the culture, or. because of alternative metabolisms be 
expressed if NO 3 and nOj are depleted during cool-down before the mixed 
culture pecomes metaoolically inactive. No butyric acid should be present 
in the start-up mixturt. -Microscopic cell counts and viable plating should 
also be done to verify celt number, 

C. TlMPpaASr KOios (SCHv3ui£0, OR OThEIW S£) : 


When a temporary disruption (n the operational status of the MOO 
facility precludes either A) the discharge of a finished volume of product, 
or, 3) r»f«?din 9 of the Jived heel ( e.g. , starting a new cycle), the 
following procedure can be employed: 
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“jr volumes of 4 concentrated, sterile solution of ,< .n 0 3 nay be 
added (batch or* fed) to the full or half-full feraentpr containing 
the denitrified product so as to raise me :<Oj level in that 
product to between 1000 and 2000 ppn. 



NOg, NO? and pH are then monitored at 1/2 to 1 hour intervals 
until ail of the added NOj (and rsultant NO?) is removed. The 
length of cine that this denitrification cycle would cate is 
predictaole, and would be related to 1) the prior NOj-removing 
capacity (history) of that fermenter, 2 ) the amount of NQ 3 added, 
3 ) the extent of the microbial population, and 4) the "duality'’ of 
that fixed volume-of S£L (with particular regard to the 
persistence of excess substrates remaining in that volume of 
previously denitrified Sel). 

Cnee this additional NOj has been removed, normal process 
operation should 'oc resumed. 


1 - 



The efficacy of this short-term (one cycle) hotding procedure is - 
limited and highly dependent upon the substrate quality of the 
original feed SEl. 


?3CCiSS OPSSATTON: 
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ice the system is up and running, a “ 0 “ rate of 0.1 hours * 1 should be 
^ined within 2-3 cycles afttr start-up (if no complications arise due to 
Iproblems experienced prior to or during shutdown or start-up). If 
%el! during shutdown and start-up, the initial cycle of start-up 
:a<e no longer than 8-12 hours, assuming a 501 refrigerated heel . 

rate, and tne normal delay in microbial activity experienced as a 
)f the temperature snife from **C to 47'C. Each subsequent cycle 
tnen oe 50 to 75S the time of the previous cycle unci 1 the nominal 
5 ra:e of 5 hours is reached (again, this is normally attained within 
j^T'Tyc^es, including the initial, eold, start-up cycle). Worst case thus 
JHours to attain > 0.1 " 0 “; and best case, 7 hours to attain >0.I 
Ft is normally 8 12 hours. 



Z. :i 



3QCESS HOfitTOPING : 
^ar) system. ’ 


When working with a new (as of yet, 


. NO? and NO? should be checked at each 101 volume level increase during 
fill and at required intervals afterwards if product is not conpletely 
denitrified by the time of completion of fill 


. pH should be monitored during fill and especially during final interval 
of den i tri f ica c ion (nitrite removal) to verify “normal'' pnenomenol ogy of 
cycle ( *.g , .-that *n«' pH increases as NOj goes to N.Q., and also , that 
tne final pH at tne time of completion or the run is about tne same as 
that of previous runs). However, this is also somewhat dependent upon 
normal zay-co-ddy variations in the overall ouaHty of tne Park 500 SEL 
with regard to: l) chemistry of the incoming feed (blend ind/Cf Other 
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. Cell .v.-ncer _> ic 9 cells/ml (t/pstally 2 to Jxl0 ? cslh/nl). 

. Sj and MjO major off-gas products {as opposes to CCj). 

CharacteH so ic s of a R.-ool enac ig Cycle : 

. “0" rate <0.1 hrs-l (or an abrupt decrease in "O" race from previous 
cycle - g.g. , _>.50S of that previous "G"), 


. NOj accumulates to more than ISO ppra during fill, w 

NO-j present (to over 130 ppn) after completion of fill. It | 

IIPmOj >.350 ppm during fill. 

increases to greeter than 300 after completion of fill (as the 
^B^idual .><03 goes to NO*). 

to finish after fill is more than 1/2 of total fill cycle. 

fP?i 8 Si|e.'nains low throughout fill. 

fliijpliijt end of fill end/or end of finishing is sign!ficantly lnw«r than 

■ *|ngcpal" finishing pH of previous runs unless this is known to be due to 
fi^fSP^nd or feed nitrate level change. 

fsWju butyric acid produced (If present, indicative of problem possibly 
P^i*NP|ed to "duality" of feed). 

^fp^Pl^lonic (although this is variable, and 200-300 ppm’s are not uncommon 
diimgg periods of successive, slow runs). 

jP^iflTinunber of < 1*10® (or abrupt decrease in cell number). Cell number - 
cell count or viable count) may not decrease if slow cycle time is 
. r* 1 at|d to a transitory respiratory or metabolic problem that manifests 
in slow MO} and MOj removal only. However , slow cycle times 
faccompanied by a significant decrease in cel I number is indicative of a 
|SSi|lil|ore significant microbiological problem affecting cell growth. 

■ off-gas (proportion of CO 2 to Mjr-MjO increase). 
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ms La .to notification chic s.o.D. Plane - rite soo project 
(Project Kuftbec »C2*-0001) has been cancelled effective April 
2S, 1913. 

Pedco lac. haa been notified to atop ill acelrltiea for thia 
project. Project .doting work with Pedco Inc. la In process. 

All project documents will be filed In central irtle at the. 
Oparatiohd Canter. Eaeh heater of the peojeet teaa nay keep hla 
own file In hla own way. If you prefer to tern oeec to central 
file, pleaae band ae the fllea by May 5, 19(3. 


Although It wea * abort time, x -appreciate your co 
it vet a pleasure working with yon. 
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SObJECT; H.0.0. PROJECT STATUS 



I - OBJECT i.vc 

Pruant an. ayifrltx statu* of the R.0.0. project for mngteent 
ravlaw. 


II. CONCLUSIONS 



Oanltretlen by beeterlel fermentation hal been achieved In- tK• 
pilot ptinc, both by fid-batch enp: cone I nuoua mode opariclcn. 

Subjective Indications .of product quality and acceptability art 
favorable and official avaluatlans are In progre**. However, 
quality and eecepteblI Ity of product denitration by baeterlal' 
fermentation has net yet bean approved. 

Coni 1 1 tent denitration rata rasults have not yat bean achieved In 
the pitot facility. Thli It primarily attributed to verlatloni 
In feedstock eooposttlon (I.a., solids, nitrates, nutrients. 
Inhibitor*, ate.) end excaulva level* of contam I mtIng 
organisms. 

Successful process startup has been repeated In the tab several 
times, but only once In tho pilot pliant. Thl's was done using- p# 
adjustment and Inoculum grown and harvested In atari) Sit.. 

Sterilization of the entire process feedstreem will be required 
to eontrel contam In«nts which produce unacceptable levels of 
organic acid*. Primarily butyric acid. 

Excessive levels of organic adds era unacceptable because of the 
odor and test* they Introduce to tho product. Subjective testing 
Is In progress on sheet runs aide with SEL denltnated In the 
pilot plant during February 1)81, to da terml no acceptable acid 
levels. 

FI lot plant modifications wit) bo roqulrod to sterIMza and 
maintain levels of contamination acceptable to thlo process. 

The known process conditions at this time are pH:'(between 7 end 
B.S) and temperature ($0°C ♦ 1). 


9. The nutritional requirements and growth Inhibitors for tha 
desirable organ tin ana not yet completely known. 
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19. The lapact or verijtloni In feedstock composition on the process 

• re not yet kn^vn. 

11. The process con t 1 gur « 11 on for eh f-s Oectertet ftrsantst Ion process 

• III require four main steps. 

e. pre-sterllItetlon 

b. seed I Ine 

c. process fermantetlon 

d. pos t*pesteur (ret lor or stcr 111 tet Ion 

12. Conceptual control techniques have been successfully developed 
end operated In the pilot facility. 

- nitrite monitor 

• pH eon I tan end contra! 

- Integral f.t. controlled process 

13. HeJor eqgIpaont requIresents hive been establlshed. However, 
evaluation of the specifIc 1t eas has not yet begun. 

Id. Work on analytical raqulreaants and procedures ere underwey. 
However, all of these ere net yet aval 1 *61*. 

IS. It Is the opinion of our consultene (h. Heteh) thet epprori aet e ly 
SOt of the required- data for process definition, has been 
obtained. The remaining dot consists prlaerlty of fins dotalls, 
process optimization and successful repltltlon of results and 
eonf I rising data. 



1. Make necessary pilot plant modifications to bo able to contnol 
ecvnteal nentt. 

2. Define the lepact of vorletlon* In foodstoek (nitrate and t 
soli da) on the denltretl on process using PNC CL end d-l I ut Ing to 
desired coneentret Ions. 



}. Verify the reliability of the new startup procedure, ualng pH 
adjustment end : nocul ir» grown and harvested In starll SEC. 

k. Define nutritional raqulreaants for growth end growth Inhibitors 
for the deslrebt* organism. A future study will also be 
conducted to define the pretence and variations at both nutrients 
end- Inhibitors In the SCL feedstock. 

5. Identify end eveluete required process equipment. 

6. Traduce 3009 to kOOO' pounds of ftl sheet denitrified by the 
bacterial feraentetion process to conduce product, avaluetIons and 
me 11 out tests. 
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7- Define the effluent get composition ant related envI rone«n 11 1 
Insect end control raqu I r ement». 

S. Once acc<pti6l< remit* ere *ehli#vsd from th« pilot p lent, * 
sheet run wilt be made «t fark S00 with JEL danltrated by 
bacterial fermentat Ion. Thla lit to better determine the produet 
quality end accmptibl-M>ty. 

9. A contultent firm with primary expertlte in the development of 
bacterial fermentat Ion process•*, w 111 be Identified: end brought 
In to work with fit per»onn»l on the development, icelo up,- and 
engineering of the N.0.9. proctn. 

01 scuss tow 

Until late fall igdl, the denltraeloe pilot plant at AS0 was u*lng j£l 
from- fork 500 and achieving good level* of dan 1 1 rat lot*. The procet* 
we* only operated In the feed«b*teh node end beteh tloe* war* In the 
range of 3 to A hour*. However, the pi lot fact II ty dl d not prov I de 
much- In the area of control* and flexIbM I ty. Alio, the equipment 
:configuration, was not deslxebte, because It did not provide the 
[ability to run the process like a ferment at Ion plant should be run. 

[for these reasons It was decided that a new pilot facility was 
* neee jjary. The new feell'.lty would provide more automation, control:* 
v end flexibility, and would bo In a configuration more like a bacteria) 
*fernentet I on production facility. Thli wou>ld consist of four (A) 

steps: 

;: ‘s A. pre-p<*t*ur !r*t ton 
9, seed line 
^C. fermentation process 

D. pos t-pas teur I cat Ion 

■^From Hovember 15, IjSl through January It, 1 9 S2 this new pi lot 
facility was designed and bull*. 


[Ones th 

ware 


the equipment startup problem* wara resolved', severe) attempt* 
ware medo to startup the seed Mna process with no success. The 
procedure used for this startup was the same thet had bean used far 
previous startups, but this time it would: not work. 

[After approximately stx unsuccessful attempts ever a three week 
'period, e difference In pH response was observed. It was noticed chat 
each, tine the culture was transferred from th* synthetic growth media 
to IEL, nitrate would start being converted to nlitrlte, pH would drop 
below six (() end a failure resulted. Figure I Is th* pH curve during 
each unsuceenfu! startup attempt. 
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W“-en figure 1 «l) conBared xlth figure 1, the pH cur»« for successful 
startup, Imlxd o f < tdidr drop In pH, t illjKt dip followed py ( 
rite to a point of constant pH was observed. TM * vet followed by the 
consumption of nitrite end successful denitration. 

for th« next startup the pH was adjusted to that It would not drop 
below 4-S- This resulted In e suecassfuly etertup. 


Ac this time, the tic c cevit of the probtsm It not known. Whet It 
known It th«t If the organism It grown end hervetted In e media other 
then SEL they will edept their meteboI I it for that media. When 
transferred to en SEL at media, these organisms will require tome tine 
to edept their metabolism. 

A new ttertyp prpeedure It now being utad. To reduce the tliee 
required to adapt the orgenlta to a new madia, tha organism to be utad 
for tnoeulun It prawn end harveated In ttar I I Jit., eaneantreted end 
j put Into frozen storage far uta when a ttertup It necessary. Tha naw 
procedure Alto contlttl of Initial pH adjustment of tha ttertup media. 
TM t procedure Set been successfully repeated several times In the lab 
i '?■ hut only once In. the plldt plant. Tha previous bast Startup was 1# 
hours end the first time with tha new procedure In the pilot plant It 
ss*® cook £ houri to ttertup. 

pS Until the startup of the new pilot facility, eldest all the work had 
| , bean done with a elztd culture, consisting of deny types of organises. 
Hii| Since then, only pure cultures (single organise culture) have been, 
used end significant efforts directed at maintaining the desired 
single organ 1 so predominant In the seed line. 

Consistent dilution rates (rates of denitration) have not bean 
| achieved. This It primarily attributed to variations In SEL feedstock 
end contaminating organisms. Even though no. data exists yet to 
Substantiate that feedstock variations (nitrate and X solids) iffect 
. denltretlon, tone Indications art that It does. A tatt prograa to 
tast Shit using ONCEL (hZQO ppm HO 3 K and lit solid) and diluting It to 
the desirable ceocentret Ions Is planned. 

The redesigned pilot fect.llty has added more sophistication In 
controls end dets acquisition. Also the 143 analytical support on the 
project has been Increased ta provide more detailed up-to-date data 
(organic adds, nitrate, nitrite, pH, ate.) 

With this added' flexibility R(D has been, able to determine that 
contaminating organisms exist In the precest end these produce high 
levels of organic eelde (acetic, butyric, end proprlonlc). Tha 
presence of the contaminants appears to be tolerable up to a certain 
level, but In excess esn significantly upset end even wipe out tha 
process. 
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Significant amounts of date ulti tret in* pr«i«nc € of con i am I na t In g 
organisms net only Impact 1 1 gn I f I c*n 1 1 y on t*ia rate of denitration put 
4 I lo product extrtmely high levals of organic aeldi. primarily butyric 
acid, which Introduces an extremely objectionable o<*or «nd taits to 
th* product. Subjective tatting It currently underway on sheec made 
with SEL aanltratad In th« pitot plant during tha month' of February. 
Thfi tatting will provlda soma da ta on aha t I eve I » of those organic 
aelde will be acceptable. 



For this ration It le ft e» i*s*n [moms ly accepted that star II I sat 1 on of 
tha antlra SCI feedstock to the pros an «(ll be raqulred at wait at' 
aaani to maintain contain Inantt at or below erltcal' level. The new 
pilot plant woe not detlgnod with the capacity to- sterilise the entire- 
SEL Ueditrtea, only ap pr o* 1 a a* I y IQI. Th I t wet bacausa 
pasteurization of tha fast of tha feadatraam wat thought to ba 
adequate. It wea al'eo fait that thle proceet fermenter would not 
require provtetone to keop atirborno coot aa I nan tt and sthprt out 
beta wo* the daalred organism would be kept pradoaidnant with a eonetant 
feed fro* ah* teed I In*. Therefore, tha proceed feraentor we* 
specified es en open ve»**l end ell associated equipment designed with 
maintenance of etarlllty not considered. 

from tha data now available an eontemInents, organic acids, 
t ter 111 sat I on and pas teur I aat ion will be necessary to starllilte the 
entire feedttreem to mlnlm-lza the Intnoduetlen of contaminant 
organisms throughout the process. To do- this, severe! modification* 
wilt ba required to the pilot plant. 



dpprostfmataly thrae months ago, RSO brought In a mleco-blologis» (Or. 
Pater Fusel). Or. Kusel he* identified the need for the completion of 
e significant amount of work to battar define the requ I remen is of thle 


particular becterlel ferments 11 on process. 


' In order for tho organism to grow, It needs nutrients which ere for 
th * most pert in SEL. We know this because often the organism grew* 
at tremendous races In SfL Wh*t Is now required for better control 

of th* procast It to decarolna what tha organism needs to grow and 
then determine the presence end variation In levels-of these nutrients 
Jin the SEL feedstock. In conjunction with- this, there are also growth 
Inh.tbl tor* that need' to be Identified end their presence In SEL 
: {established. Plan* to carry out this work are underway. 


■Nany of the major oqulpeiant requirements have Been I dent I f led' and In 
^several Instances options aalst. However, evaluation of specific 
equipment Items has not yet begun. 



1 







r 



Currently two eoniul'tenti wTth eessrtlie rn ^ccarli I far-aantat Ion. 
proeeaiei and technology iri being m«d. Or. Harry Vang, Krofajior a f 
Chemical Engineering at the University of Michigan, and Or, Kandy 
Ketch, Aiaoelata Professor of I loehen It a I Engineering at th* 
llnlvarslty of Karyland, 6 ©th consultants ara vary familiar with tM % 
process and aha specific work dona. After receiving the latest data, 
tnay ara at tha opinion chat at least ( 0 t of (ha work required to 
daflna a procasa Sir (tan completed. Tha remaining work consists 
primarily of working, out tha Kina datalla, process op 11 * I ja 11 on, 
equipment selection and evaluation and auccaatfuly repetition of tha 
result* and conflraing data. 

Karmantet Ion technology (aeala gp, dailgn and anglnaar tng)- Is • naw 
Klald for K.M. and at such, In house expertise la non existent. Plana 
ara underway to got some engineering personnel' (ratnad on tha baa lei 
of ParoantatIon Technology thr» lumaer at K.I.T. However, this I* 
only and Introduction to baalca. 

tinea OK tng 1 naar I ng ‘1 expertise la lacking' a Ign I f leant ly In 
faraantadon tachnolegy, and alnea the ItAD expertise In tha taaa Klald 
la alao llaltad, a consultant fk« to being sought that can fill tha 
gap. 

Tha chosen consulting firm will work with both tsO and EnglnaarIng to 
Imura tha naeasaary data la gonaratad In tha pilot facility, proparly 
analyzed and tea I ad up. 

As of thl't writing, a significant affort ha» baan put forth on chfa 
taak and a Hat of 16 potential condldataa hat baan narrow#d down to 
four. 





:Th# currant project prlorltlas arai 
In tha pMot plant 

1 , Hake raq.vlrad modifications to t* able to control 
con Inn I nant. 

1. Evaluate tapaet of HOjH and aolldi toucant«at Ion. on cha 
proem. 

3 . Suceasafulty demonstrate ability to rollably startup. 
in tha lab 

1. Safina tha nutrtants and Inhibitors for tha growth of tha 
organism. 

2. Develop a ra I lab la startup procodura, 

J. Carp lata (ha study on tha ehaailairy of JEL. 
h. Identify affluent gaa compos 11 Ion. of thJs procasa. 


Tha organization, scheduling and priority sotting for this work Is the 
subject of bi-wookly mootings of tho antlr* projaet taaa.. (hiring this 
moating tha procasa definition and development Items list is reviewed, 
updated pnd prlorltlas tat. 
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— Ct »ucb it ftf *.ra •mc:*9?‘.oiphjte t. 

iui.-nt:i?hijif ,, i |t « nd pi'»op*!?i- 

?hste\ and fipelypfcctphatcv ’'‘Ch »* i©d'um Mainieta- 
ptiqipivitc. if.raicdi.im n«‘Ofr^tph*<f and ptr.lI\ndiun 
:ri?oi> ptosph i«* TK* mrchav.nm »h*ch occurs ■•Ken » 5 
sccurtti ring i*«TSt :i employed it rhe /ornuion of 1 
chelate; teU^ and nujn»ti U .Ti ioai i ft no looter «lil* 
1 W 1 to combine with the pcciau ions in *olut»orv Many 
uiunUr ucrurcing imines ind peptides jre alio effective 
u i*q vest c ring *fcaf* (Of dictum ind/or mognttium 10 
Reoceoeniin** n ample* include ilinmt. u panic acid. 
(l>eiAt. flyeyt cl rein* gjutamte ae»d. «hnt, I)Tcuk tad 
dk->«dO-C‘<rrot>n«. Ammo ocidr that #r* •» ckc 

Utiog sotubiliainf agertu inc!uo* acts eiarunc. N.N-di' ^ 
4ciuc acid; amino barb»:wnc acid, S.N^iifnir acid: 2 - 
aalco-Mruoig, acid. N.N-J^vet*. ac*d. beca'a/iii/iocth* 1- 
p*o-*p*vs«-: ili^vN.N.^Uoetic acid; b*t*-«minootby!tul- 

fini* acid. S ._N*d and *1 h\l«nfdiimin*.ii!r^ 

noetic add. TbctfMpW^R^S rwttticm should, frtf«r»Wy bo tO 
between iboupJFind abotit 10 and ihe temperature should, 
preferably b« J fc*iween 0 about 0* C. and about 14J• C. for 
a p«nod of frtifffi'abet/i^ miaute to about 34 iiouiu 
A civrs-lini; dirt^iWfHnjii reagani may abo fa net ion per- 
tigJl) u 4 l* q ^ *K accordance w*i»b the 15 

flr* and partially as a se- 

^wmtir.qt ifim, in ucrirdmct «*i;h ib« wan4 taibadi* 
erxnt. Such a rd^R^t..Ai^cumpU, L» diammoaium mono* 
bfd/d<v«i ©rijji^'iHOtofre (DAf}. odicA u a particularly ^ 
preferred matjktjjfT.Tn *cford3oci with tb« iavuttion. 

la a third • th* cross-link J*sui»)iog r«- 

egroi is a/i -*e id '■ash d-hicb form* the rekaurd but in- 
aolubla ire a soluble calcium and mipie- 

tium tali 1 . «<id «*wh wilt comprise u in- u 

Org4dic acid, •uc.'jfaj byilrochlorir add. photyhoric acid, 

mz r:t 

jyiH} drucJijj^tf acid and sulfuric arid art particularly 
pwirrad. trw» be employed 11 0,23 N 10 5.0 N 4<> 

hut u empi©>*i u o.j k to 1,0 S 

wlutiocs. Th i on and amount u? tw emplojed 
w»U vary with sh* pariSuUr acid which it used, it only 
Ming a««iMija^j^ ; !L...w : ^cko; acid be present to convert 
it a calcium prtirni in the tobacco bcinj 43 

Lrcaiad la CM c'aiai.um tf«d aiairouvm salt* <vf tha Uid. 

Tb* acid ircBifrwnt i: .w:j£tK{(r*blr conduct ad ai a temper- 
«rur* of fre»^^-r C. 10 about 30' C- Tba acid 
iruurtmi co^^L^t ranting the tobecco pant with ib* 

• ctd uoijl ibd’ i cturt-iiv'diaiura lta» 4 pH of from about 10 


acid lloUI ib* iciufwVit'tiiaiura lta» 4 pH of from about lo 
" ■« aboutably, tb* pH it KrojfM to from 
iU«. 0 to:about IJ?l.th» moat d*«.rabW pH Ming be¬ 
tween 1-.. ,''4 1.3 S. Jf>i» treatment will geoeratly he 
conducted minulct to 2* hours, depending 0J 

ia pan on tobicco particku T>« acid con¬ 

ditions ahklj arc neccvaa., • k: ' ambodimem of the 
invrbboo by -.»< of ion tsebanje 

rtiioi ohichfmay^cuipd, wtib suite bk racyclaa. i« ob* 

Uta Uk deuwd of lb* solution duriof ircaunetiu Tb< «0 
job bo used and raycacrtlcd in «c- 

cocdiccc a'a&ifia tiftuiilvpraci*u«s for u-eb rcaios. 

Preferably, the mmurt rciuUing frost Ole acid Lrt*i- 
inctu L tho uaafted with water. Thij water wash tup is 
prtfcrtbiy condcctad sc a icmpersrur* of from about 13 * Ci 
C. to Sboul 33' C. end. preferably, distilled water it em¬ 
ployed. When tmt *a»ft «*p it tmqicjtd. lufllcient site' 
a&ould be used 10 remote iKc calcium and enap/vlium 
aaJu i»f ifae euiJs, »luc.i salts arc formed in (he above- 
descried treatment, thus, there should be at feast X 
volumes of water per volume of the mUture resulting 
(root tb* acid treatment. The wash water it separated from 
ib« tobacco by any suitable meant, for mm;la, by con¬ 
ducting the wtsh in a centrifuge, Alter press. Buchner 73 


>uiu.bIr. D>. »H ii hra-Jtnt is (mm 

io;’sb«ut lT7;>..Lh« moat detirabl* pH Ming be- 


.•ua.vel, a.- an r c* h cr iprurar^* the* l evid) be 

subttantiallv removed from sand au-erul* 

Li mrvnj^, ui the Art: n<p of tr>* Am »mtDdune.it cf 
tKu invention the trciiinj agent Z~ ft. enacts the calcium 
a^d/ftr tfUjricuun crois-iinti of lobacco protopccuc and 
fo/ttxi a pfrctfiint ■ h*ch is a tali of ukiua and/or 
aupcuum, thus ifmo'ini ih* calcium axjdror magnesium 
li-osa Uac pwopetun and from the ml««ien. In the Ami 
sup of Ib3 second embodiment, the treating ijrm Z-R 
u a soou«t«nng apeat amcb forms a Chrlau of the 
aupmiuin and/or calcium from the tobacco profopectm 
and cukes the calcium and/or magncifum uni variable for 
n(cabining with the pectins. With certain reagents, such 
as OA-P. Uu Afit Kcp 0 / the present process ais> eompfixr 
a aaCibUuiiiOfl of ihe moebaobms of the Ant embodiment 
of this ih'eniion and the mechanism of the second cm- 
bodimom 0 / thia inteaiiaa. U the Unt step r*f Ik third 
embodiment of tbit invention, the IrtaUng agent Z-R it 
ah add which attacks (be calcium and/or macneiium 
crcrn kakj of the tobacco petitopectin and lormt tn« 
soluble calcium and/or magnesium saltt, which art then 
washed away from contact with the pad ini, 

Xa the first aiep of each of the first two cabodlmcntt of 
lb* aavmtioa, cbe pectin which results is in condition for 
rekam (rows the tobacco cell structure, ft i* E^uauo* I 
being a monovalent inorganic calico such as sodium, la 
tfu bm Hep oi the third embodiment, the insoluble peciic 
acid ran wiling from the acid tiuinunt mud be reacted 
with aa alkaline maurUl before it Is m condition Tor 
rtkaat from the tobacco cel} wructgre. 

Tb* acid treated pectins are placed in condition for re- 
kaj* by bruigaag (he nualere toauiiiag from <h« acid treat- 
meat, and preferably, after the water wash described 
above, to a pH of from about J.O to about I0J aad. 
preferably, from about IJ to about IJ, by the addition 
of «fi alkaline material. Suitable alkaline materuJs ioclude 
am mo mum hydrojude usd aJkali metal fiydroaidei. for 
eurnylc, sodium bydroaida. peiaaaiom hydroxide and 
U t hi m o b)4roxide, and lUoli metal saUa, such as ntdiwm 
bicarbonate, sodium carbonate, sodium pborphate, and 
■tBsflor salts to convert the peak acid to a soluble form. 
Tb* alkxlin* material may b* any water-soluble com- 
pa arid contaioidg « mooosi lent <nor(«al< cat loo and Ca¬ 
pable of penducing hydroiide ions wb«o daujhed k 
waur. The temperature of ibk step buy be from about 
— 1* C to about O* C„ but la, preferably, from about 15 
lb about 35* C. The alkaike male rial it preferably 1* the 
form of solid particles at in the form of a soiutke basing 
a concttfilnuan of from about 3 to about 50% 

Once IM tobacco ptetiai base Wen llbaraied from the 
tobejeo. by Use removal of tb* calcium and m a can turn 
erw-lirtga, they should be nbsitt from the ieuntkus ©f 
th* t oboe ad. Thai ia, they w-fl| be made available to the 
loluilo© or ruspension or. In nruk buuoccs. tliey « U1 
be osaruly d*po«kod on the surface of lb* tobacco par¬ 
ticles, Tbi* coospriee? the sevond step of the proms of lh« 
praac&t inventioa. ih tmboJuncai* ] and 2 of Ih* inveis- 
Lkft, this rtlexsa or second ittp may be accomplished 
comcorronily eiib the Am step by r»»rtii*f **ilh the 10 1w- 
tioo of the ueatiog ruttau I* eosbodimect 3, bo>rv«r, u 
la d i es , n d abos e. the laaolubk p*etk aek resulting from 
ib* ircainotni should be rueied with a* alkaline material 
before it eti be rekaaed. In such event, the rekoa* may be 
concurrent a ith the addition of the alkaline material doe 
to a wathtnj action. In any caw, additional greeting ls*u»d 
or water may be used to effect the release through 1 
washing action of the treated tobacco panic let. 

fn occfsrdanec »iih the third step of our process, the 
liberated end separated tobacco pectins can natt ha'pre¬ 
cipitated or deposited In a rrlativtly free form (as com¬ 
pared with the tobacco pectins as they w«r« originally 
present m the tobacco), from the treating solution, for 
exam pic. by being formed into the Insoluble pectk acid 
or tat© in insoluble uli »f peeik x d or by tM aetko of 
a wuer-miteibk iclvent. such a* aeetoni or eshyt a(e«h«| 
10 cause a uaier-salubl* t*lt al p*cr<e uck i« i9 out •( 
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.stice le :i^t of stacip pejstr tulutiCr.t »u3M at iau- 

:.oai a.' uvi.u.Ti i.-td i*um pr.-:..■**<«» J ri st pen tret 

Ol c )( 4 {»C(npn^f J if a . >>J i f r < r ( m* NibH4H >.M \ 
tat ?e::ica £/?.:*?.ut* or b> id/mg a srla.iort agrrt. \u:'i 
jt u aleak-el; inlufO*. preferstiy hatrrg a pH o( {to—. . 

ibo-jt I t» ? nd. pre.'eribly. from about l to 2. T>* pH of 
■jt akafcahe -oiution .:*n ic rtguJ-ifed by ihe atfiition of 
« oiirrrit tK-C. uich a* HCl. to the alcohol A,chough the 
prefirtd jriation jffttt 11 ethanol. in)• m sler-mtscibla 
orfiojc ml*ent hating up to about 10 cxrhon atom* nay (Q 
be esploytd. for* rxsmrle. a ketone. such a] acetAoc. or 
a dumber, *uch n diotan*. Witir'imdtu>;ibl| toUtmt 
such a* ether. for c.vampfc. ethyl ether, can tv U»*d, if 
combined vuh a «atcr>ffliie:bl( loi'ent. web as acetone. 

Tb« tobacco pert ini can be recovered by <onctrrrnin| jj 
the aoiubof. or lutpemion in wrujh they arc present until 
they precipitin 7h»t presipiiart migm »l*o be ch*ru<- 
tcrued u *h_ intraclible matt, since the pectin K'luion. 
upon cwemnB’-bs.ipft. yengraUy becomes profrenively mart 
vucout oat Jit I a leave a deposit ia a gjmy to 

ulid Kile. 

Wb.it thej&i&icca pectins can be leparajarf and puri¬ 
fied before u£ at a binder in rspeasitiuied tobacco theeti. 
t_her a/e pre^tpaMy rfM»loy«d ;u* as (bey arc produced 
ip not. La. i#r etuysjHMifon ^itb ■ be treated «ob*c«o plant \3 
pens* froexi h fthey ■>“»rt obtained, the entire tombi- 

q*Lioo coirsp^^i^fij^k'^indtr for reconstituted tobacco 
abecu or. un^ttf Vdi+iV'tf rcum * i*nc e t. Lb* entire comhmi¬ 
ne a comprising ttiePihglly th* entire components of a 
tecoauiiutrd '• B > wsucig the entire miuiift, io 

no onpasi iMi 1 uc lost, ill of lh« tobacco it 
employed, r aed «i*r e-co«toming reAr.irtf 

operationi 

Although ii it net lunuiry, the tbiaotropic propcrtiei 
of ioluiion* ^pniaiftine^lolubU p*«rir»« can be ad rusted 
to tbe prapa^i[^$vi^;^: cured sheet by (fie addition of 
rath maierlaft as jicaleicim chloride. If any complex or 
prcctp>l«:« for median ,ihf fu u step of (his process ii prei- 
Lb* the thiaotro^ic properties 

of (Jgc min uric can aUb'be adjusted by adjustiac the pH 40 
ijt^ij^iipipitafe.^^wn and magnetium pact ales. 

A^prcferref^'^r’iSSminary urj\ in icro-dmce wiih the 

3 ft£j|£ru kfs-enijO^. : iiMftfifit*s washing the tobacco plant 
'paruil which j^^-ittM^Jy ground or cut io a relatively 
(sail tut. w*tfc cold writer. This w»ier w 4J h serves io Li 
rroovi mJpfu other* lit hinder the sub* 

aeqvcct or dance with the present mvtn- 

les. U is partlcV/Vajr.ly tfuiribli to employ such a cold 
uiicr mutLmc aJlili metal carbonates arc cm- 

ib* dr it step. Generally. aufAciem 50 

«*•*< * »"•»' “i 

ip co^er ajt m «ae tobacco plant pans present. Th* tem¬ 
per a rurt of ilkM^yniy be between — I* C. and 100’ 

C.. but is prcirribiV afr&ul 20* C.. and the water w»*f\ 

iO*ulC |«r*«raJly cooUnue for a period of from about S3 

vs io I vs ao^r^.Ajtss.e^jSa during the wash Js desi/abls. 
but bOt octalthe water wash has been com* 
plated, the welter can b* remos ed from the tobacco parts 
by .Miration, ^RnM^nbioT other suitable meana. 

As duojsseid^ : imj^; ::: 'i^ panisularly preferred embodi- hO 
meat of the [prtu^i inwntior. involves the u«e of an 
lawiosicn o^.>a(kbU^a^ai orAophosph^te. such as di< 
acwuituiLSi rnduibhyijt^jja n onhophosphaia (OAT), for 
the release 0( : the tobacho pa^iim. The OAf will, gca- 
eraJly, be added to the tobacco plant parti, vhieh may, #3 
for eutftpU. be bright tobacco pans, bur ley tobawco 
pant, or a iriturr of the tame, in an aqueous solution. 

Tb<- rone rftt rat inn r>t the FUP in the aqisret/t soUxion it 
not critical. Cui **,1). gsocnlly. be in the raage oC 0J- 
3.Or* b) ueithL The Q.SJ and wxief msy be added to 
separately :o the tobacco. The imnur.t of DAT oo:ild. 
preferably, comprise from about 0.01 to about 0.1 part, 
uad. nor. preferably, from about 0.0J to 0.33 part (by 
<*eight) pc.* part cf tobacco being w*on:aci«d. A hunv:- 
IjM, iu^.I ji ;l)C.*rin or tri.-rhykne gtj.ol, may Uc pr>:»‘ TO 


c*:. j icitscj, n 
lerepr-i:uf« n{ i?i« 

tT~*. T * *f~T aet«*t:u iodr 
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C f ;a 
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tempern. 


af Dt? T^c 
»f the tobacco 
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or higher, Cepenji.ig an me tj pe cf iccicco CitAf ir«atcd. 
L'n^er prrsturc. »t«n higher remprraiurcs may be em- 
p.oyei Th* pH of This mivtwre is. ^cf*r»bly. mamt*u*cd 
at a value about 7.1 to *.0. whtcb may con*ta«ntly 
be accomplished by th* addition la the solution of con- 
cTOt/t:>d lqutoul ammonia. By agitating or uirnng such 
a mixture under the above-described condiitons for from 
about I mtnuic to about l day. md, preferably, from 
about I hour so about 5 hours, th* lobaecn pccimi arc 
liberated, released and deposited in the tobacco plant 
pans :o form a binder composition. The resulting mis- 
rure may then be refined, for rts/npli, in s disk rtJlner. 
llquJ subarahiielly all the pulp fin excess of (he «a<cr 
present), c&n be Ibaken (brougjh a screed of ipprosi* 
maicly II mesh io produce a binder campomion which 
is reedy for use ia the ssauficiurs of rnoauiiuitd 
tobacco sheen. 

The terns ’lohaeco pectins - as used throughout this 
specification m«*Cl liberated tobwcco pacuAt* aed com- 
prcbecds pterins which have bero freed or liberated from 
tobacco aad arc, therefore, not bound iato the tobacco 
a* ditfefemiated frees the inaoluble, natttraHy- 
ocmrrijij pro*op*din* which arc found iaio a plant cell 
sarucutrt. The iirot includes the fret peettew or paetje 
acid, as wfjj a* soluble salts such at the sodium, potasnum. 
ammonium, pecratea and peciloatts, and insoluble salu 
such as th* catciucQ and magnesium ptciaics and p«il- 
nates depending Oe »hu method ia employed to liberate 
a ad obtain them from the namraJly occurring insoluble 
poo top* trial* 

The tobacco pctttAj produced or liberated in situ or 
isolated by means of this invention can be used as the 
■ole binder (material for itcoaniluid tobiftg, no 
outer materials meed be added to male use i&ocl They 
can be rprsyod, extruded or cast, thus facilitaijng appii- 
t a tic * oaso a toosiog belt unjisi tobacco duiL Under 
proper conditions of formuUJon and procesitnt, recon- 
auiuicd tobacco made with the tobacco pert in i produced 
by ibis isveniioa exhibit ticslkat phy-sicaJ and aromatic 
properties. The ultimate icas'U and wet strengths «f the 
recons u i uud tobacco arc good. While ao other materia It 
seed be added to the pcctmaccosis binder, other mate rials 
ub be added, if deal red. For example. orguDtc acids and 
pretefvxtivea which may in themselves be of tobacco 
origin, may be added, ylasticisars. such aj glyenls and 
polygjyeals, and huncctsau. such at glyeerlA. may also 
be added, if desired. Ln addition, the gel strength of (be 
tobacco pectins tas be rrgsslated by penial precipitation 
io centfol such fheologjc.al properties u viicowry, fluidity 
and cLsjjjoty. Other additives or dispersants may be 
added in small amounts to rtfi/lsl* iJurryir** guaUtics, 
provided. ko**vtr, that sneb lsibatwAces are nos added 
in Urge coougb quanciurl to adversely aJTect Use Havoc 
or a/oma of the Anal product. Fufihermora* the tobacco 
pectin* can be eoatbLsed wish waier-*ohjble pen* or 
watcr<dJi|*ers>ble gumi commonly uuC a* binders for 
tobacco meets such ai methyl cejluknn, sodium ca/boxy- 
tneibyl oaltuioae. guar gum. locust bean gum. or alginatei, 
although it is preferred *o minimue or eliminate such 
additioni in order to obtain a product which mou closely 
resembles natural tobacco. 

The product from t/aOUng tb* tobacco plant pert* in 
accordance with the methods of tb* prevent invention 
may be cast directly and dried end cut into parucuJLaia 
material similar ia physical form to ordinary imokiag 
tobacco ud to used, preferably mi cod with tobacco lea/ 
eut or shredded in the usual manner. The product may 
be test in thee* form, in block* or u thread* or other 
shapes, ai desired. An important use. however, of the 
prepared composite slurry or enJy molded isolated 
pcclinaceoui mats it ax a binder for ground tobacco ar*d 
for the making of corresponding tobacco products suitable 
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Aftrr ■ n.-y O-.- ia Jc olroJ®'. 'ft* ^4- tf " r J «. «• 

coo-err*^ :a » »»*50Js, <Lbc, uopiipxale slurry; ■•aefti.'. 
the tot*c^o Hta ya-*u.:l*» ri*.i sen :anpictciy 
10 ua.tt a.' cellular ».'« Thu impalpable ff>tu was tun¬ 
able (or use it t binder ji rccoaitiiuicd lobtuo. %'bcn 

rr3i:*s3 wiia *c“e a.' uie cojj * j«f <* nhinii removed »r 
the Ami litp, ihe impalpable rain immediately bfctnu 
•n scovn ind *v legally ictled io • mist. 

Far further companion. i similar ustpU or coir's* 
around hri(hl tietr- 5n«t (30 granisl. *v dispersed in lQ 
bo urn g wu»r «nd cooked for about JO auauiei wish three 
run at diienmoniu.Ti monohydroieo orLfaophos phau 
The pH of this trtiaiure •»» brought to a value of 7.1 by 
the tdifiiioo r> i be m>acure at )0% iqutihjs unnaoii 
Tb« granules of tobaee© towld tb*a be to a palpabU j j 

pulp. Omilar to tr>« ton matt produced Ln (be experiment 
described in the Uni pan of (hit example. 


:• £ lamp It li 

Burley iub4e«?b^*etnt .<v* pound) wet* covered *10*. 
distilled water, ailaad several Men tad Um 
water (Uraot^^j-^pt^'^litp *•»» repeated several limes 

and Anally ch^ttem* mV* covered wuh difriJIed eraser 
containing 30 xt. of concentrated HC1 and left trrmljtJi 
ai 24* C- ^ 

After uandj^i'W^miifil lb* acidic water mi decanted 
end the stempc•* • cdI y free of HC1 until ibe 
wash water * ben ircaicd with ailvcr 

nuriu aoJuuohi. The stecfis srere then covered %nh dip* 
tOiaJ siut ca.jjj.;*'i-1 grama of indium carboaau 
and left o'emiStSS n Sf?' C. The pH of the temple, the 
following mar^ut|. Ais I,.I. The urmi wi swollen and 
soft and irjuitcfreted «iih Os* fingers mh4 

th« miitnn emnr-Wa- -ra^wngeniaed and employed. u a 
binder ui raroasiituled lo.becco, 

3^»pl« I * 

The apparatus employed ia ibis experiment mi large 
lipmeru^.poaaf iivog a 200 gallon cornea! bottom, 

. uaojSity i^Kiiat fitted with x Cowl ex hi ,|h 



, hjndfe^-SSBjJ forty-eight iilloni of w»tar war a 
PU<i*d in the jiink k,nd h?atrd io a temperature of 207* 
buaty-« 11 ht pounds of bright. to* 

biew mcih per inch site*) items 

•sm added. vCbde operaiiag the Cowles cuier at a low 
■p«d. Aimost^i^Mjii^^ilr after the additioo of ibe to¬ 
bacco. nine rt«r poorsdl of diim.TVonrum 

mono hydrogen orthoses phase (technical grade) »in 
added io the mLrtujr.p^|iSiijftlT»onta (assaying 2f%. by weigh; 
NHi) wai adjkfjks:Si ;: ’adittrt she pH to 7.1. Tb* mixing 
*r*<d wai ioci$ito«4.».'ia-.-J:^QO r.p.m. After a period of 3 
muagies the icropcruure* of the mixture was Ifd* T. 

of ihe pjfp*o*e»!*tkv.i,h« mixture were soft coougb to 
i*. -.red bir baM *o4 ibe aottUCa bad a jeLly-Lke 
coaiuOa- Th* miiingjwas continued for ! hour 


ofiUia the 
uhougb a 15 
Ibu parpoic 
Tfl* vjifoiii 

CPS. »nd ill 

weight. 

Tbit mixiui 
purrped throu 



lc Mate of dQsiislegratiott. aj- 
* appeared to be uficitu for 


'tnd to b« JO.aOO 
W t.03 % by 


i employed ai a binder, beiaf 

iter u£ storage «*« k * and lubeequenUy 

sprayed on tobacco by the method and equipment de¬ 
scribes in I'.S. faicot 2.734JI). ll wav applied at the 
rate of 3 grams per i^uirt fool to form a recooeiituicd 
tobacco iheet having Ihe following physical properties: 


Buis weigh:, gms./ft.’ ( 1 )_...---...-- 10_2 

Vfoistwie vunteni (percent b) wetglii) ........... 13.0 

Tensile, ki.-'in._______0.12 70 

Fold tensile. Lg.^in. .....__ ttl* 

Work-io-bfaaL, |m cm./ft.* (*) ........._... Ifi.C 

< tr*:iLr .( .11 Ih> ll gT«e<*ar». l«rl.ei«c [»*»n■ |»*ir. re- 
•*a::atir trv. •; 

>Caa|«it< ay «h laxc'inr ia Imu*# Tiarth .. 

rw#*r. 


14 

£lj.-n ~le ; 7 

Btar.ey cosaccc stems *«*e >\asncn in ;oio «a>er where* 
by. ,'rbm about 75 to SOCi of the natural coatcat of 
w aicr-Kiluhlc sut stances were renso^ed m the a axh water. 
Tie itxsi were then drtsj and ground uid used to make 
a binder as follows. 

On* hundred parti «f water were brought to a tarn* 
ycniure of If 3* C. and to this were anced: 

7.03 parti by weight (dry boin) of UJe w.»vb«d butler 

iff mi, 

1.05 pans diammonium phosphate, and 
0.*0 pari of flycene. at a humcs'iut. 

Coocentratcd aqueoui ammonia was then added to 
briog the pH of ihe miiuri to a value of at lain 7.1 
but ad higher than f.3. 

Tb« masiurt *U then oirnd for one hour and sub- 
icmimily rtfWd in a disk type refiorx until better Lbu 
9tQ of th« pulp (us **ooi *ncr) could b« thakea 
lhro-»«b ao ll nvtsh sieve. 

The rstulitng mate rial wai ihe a employed as a binder 
tar tobacco plant pant to fonts a raxonuiluted, tobacco 
afreet io a manner umilir to that described io Example 14. 

Example 11 

Burley tobacco neat were washed in cold water where¬ 
by, from about 71 to I0S* of the natural content of water- 
soluble wkuincis were nmand in the wash water. Tbe 
steals were than used dlreeily in the wet caaditloa to 
make a binder at follows: 

On* hundred parks of -water were brought lo a i*m- 
pc return of 195* asd LO ibis o«r« added: 

7.00 ports by weight (dry b**is) of the washed hurley 

atm, 

1.05 pant diammonium phosphate, and 
0.70 pin of a flyrerio. as a humecUot. 

Cottceniratad aqueous ammonia was Lhea added to 
bring the pH of ifre mixture to a value of at least 7.1 
but a« higher shag 9.0. 

The mixture wax then stirred for one hour and sub- 
■c^uenitr rwAnod t* a disk type refiner until better tb->a 
99% of the pulp (io excxJi water) could bw ihakea 
through an If eacah sieve. 

The re Mining material wax then employed as a bender 
for tobacco plant pans tx> form a reconstituted lohaeco 
sheet a a manner similar io that described In Example 
id. 

Example If 

Burley sohacco items were *ukd in cold «ni« where¬ 
by, from about 75 io 10% of tha natural content of water- 
«oiqbU tubsiances were removed ia tha wash water. The 
mim were then dried and ground and used to make a 
binder at follows: 

One hundred parti of water were brought io a tem¬ 
perature of l*S* C. and to this *«it added: 

7.DO parts by weight (dry basis) of Ihe washed hurley 

stems. 

1.05 pans diammorium phosphate, and 

0.70 part of trieihslena glycol (TEC), as a kumectant. 

Concentrated aqueous ammnnia was then added to 
bring the pH of the mitlure io a value of at least 7.1 
but Au higher than 9.0. 

Tbc mianjrc was ihen stirred for one hour and sub¬ 
sequently refined in a disk type refiner until belter than 
99% of ihe pulp fin excess water) could be shakes 
through sn 11 truth sieve. 

The resulting material wax Idea employed as a binder 
for tobacco plant parti io form a reconstituted lobaccn 
sheet m a manner similar to that described in Example 
14. 
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Es tr.gu 31 


Jurley I534CJ0 Utrl *«fl :n toll 

hr. from *fc>o-t 73 :o 50% of (he nvurfll co«U:ti Of asier- 
loluble *«re removed a*. ihe * uh »ai*r. The 

iterpi «tM :fcen ji«d d*rc:d> m :he «:t £or0iiton to m Ai c 3 
4 bioJcr 4f fallows: 

Ont burred par'.* of %s'*r *cr* t-roughi to s ttm- 
perefarv of t 9 5' C. *nd to ;bn mere 4dd«J, 

7-00 parts by «ii£hl (dry bint) of the * ashed barley io 

IWCM. 

1.03 pini diiinmortlufli plie.phai*. end 

0.70 ps.'l of (nctbylenc flycoi (TIC j, n 4 biuncciut. 


Conagtraied aoueoui immonii «si |hea added io Ifi 
bring ib* pH df (he mu,litre lu * value of *< least 7.1 but 
00 higher ;.ian 9 U. 

Tb« manyre wu lh«n tl<rr*d for Oo« hour and 
qu«ea r rcftj£?4>'ia * disk i«p* rcfln«f w«ul be*W/ shea 
99% of the e'ecu water j touid be ihtiia -0 

through aa 

Ti« rmeulwi JTVbttrial was ih*n employed it a bind *t 
for tobacco "pUnt pvu ro form a reeonsiuuted thbacco 
sheet m a [*»'?*■* iufti#ar 10 Jiat described in E*ample 
id. f « 

C.'jr.pK 21 


Bright toe see „ , < - , •.ere «ashed La cold «a'cr where, 
by. fraev epr■-. CCJTS of the natural tontaat of 

watcr-wriubir *¥tt',n«u *cfe rtmo’td ir. the wish water. 20 
Tbc «usu wci'« ii-rb «d and ground sod used to tnai* 
a binder u ftffck-'.t 

Oa* huad$& qpu'+ + + «f water were brouthi to a K®* 
perXIart of IOC" C- Aid to ibis wtre added: 

if basis) of ihe > ubed bright 

etphai*. and 
nrmfcia/it. 



[ucoui ammonia was tbea added lo 
mu,lure to a •«iu« of it least 1.0 but 


r _^ stirred for four boon and wl- 
a disk. lype refiner omiJ belter than 
iMctt water) could b« ihakea 


eat rate 
t *a pH 
*r ih 
i niiiu 
nujuanify re. 

99% of the i 
tisrotitbao \i%mmm 
Tbe reauJtinjf''n^tcrixi was ihro employed ai a Wader 
for tobacco pJa.it pifwjo form a rccoeniiuied lobxrea 
sheet io a m^no^v-^fpEuar to ifa»t described i* Example 

mpl* Z2 

Bright InbaeW-anpWe-ayrre washed in cold w*ter where* 
by. fro* a boot 73 to of the aasural ccauai of 

water-soluble idubiiaxwe^cre rcmrT^cd io Ow wash water. 
Tbe stems * dirertJy in tbe wet eoodUioe to 

make a biodor 

Oo« tu£dr«ft j>«n^f.C.^watcr were brought u» a (era* 
per*lure of 1 this wire added: 

7.00 parts by ^*ii|l£l (dry bails) of Lb* washed bright 

0.70 pan of glycerin, as a hutamruni 


Cenewetraiad i^uieui ammoaia was then added »0 u 
brin| tbe pH df the Duiurt tu a value of a: least 1.0 but 
so hichc: than 1 .5. 

Tit* mu:u»* «*i theh stirred for four hours snd lub* 
jcqucoily tcAned i.n a disk type reBner until better than 
991« of the pulp (in eicets water) could h* sbslao 70 
Ihreujb xa II melb lifve. 

Tbc rcBuliini material «ai then employed as « binder 
for tobacco plant parts to form ■ rccoastuutrd tobacco 
sheet in a manner similar to that described in Ca^ntpie 
1« 75 


Brifht i^Oicco tteTii *<r« •eihed vs caid **«cr ntcre- 
by. troa ibou: 73 :o IO** gf the natural coauaJ of 
wiier-iolubfe luostanecs *iie removed jj ih* v»tA >ti<r. 
Tbe items *«r« lh*a d.'ied uif prouad *od used to mute 
a binder is follows: 

Ooe hundred pem of wiser were feroutht to a teg- 

peraturc of 100 * C. aod 10 Hilt acre idJed. 

7.00 parti by wei|h( (dry b«iii) of the wsibcd br'(^( 
fOue cured 4 stems, 

1.03 pvt* diammanium photphue, and 

0.70 parr of tri*ih>l*ne cl yc a I (TEC], as a burreesant. 

CobccolralBd aqueous amrnoni* «at then added to 
bring Use pH of the ouaiwre to t » , alg< of .1 lean 10 bat 
no btgfur than t.J. 

The nuiucs *U Uses stirred for lour hours and rub- 
■rqucotly r«An*d a> s 4ii£ type refiacr uoUl bettar ibao 
99% of ih« pulp (ia wens water) oouid be shakes 
through mm It acih sieve. 

Tbe resulting maufiaJ was theft employed M a bLodtr 
for tobacco pUai parti to form • reeoauituied tobacco 
Sheet io 4 0440*r limilxr to (tut ^escribed ia EumpU II. 

Example 24 

Bright tobacco stems *<n washed in cold water where¬ 
by. from about T3 to I0fw of the BsuiriJ toiutAt of wttcr- 
uiuhlc Bibusoecs ttrt removed ia the wash *uu. Tbe 
«*ft« * *r* than used directly ia ih* wet coadiiioc lo aj*k« 
a 6 <nder ai follosn: 

Ooe bunded pans of »utr were hroogM to a t*m- 
peratura of 100 * C, and to this were added: 

7.00 pasta hr weight (dry bn is) of the washed bright 

(flue cured) MBS, 

1.03 pons diammonium photphaie. and 

0.70 pan pf tri«\h>l*n« gtyeot CTEC), as a humcctanr. 

Coaeeotratcd aqiMOoa unmooU was then added lo 
briag the pH of Uk auxiurc th & talus of at katt t.O 
but Oft higher than 1.5. 

The mixture ««i ibea itkred lot four hours and aib- 
emuoUJr raftaftd Id a disk lype refiner uau] be (let than 
99% of fba *ilo (to excess w*itr) could be shaken 
through a ll ouh sk««. 

The resulting material wai then cspleyrd u a binder 
(or tobacco plant parts to fora a rccosuitmed tobacco 
shweL ia s oeuur uosJar id that described in Example 1«. 
£x*mp|« 2 J 

In the add «r««H tr«sfm««f of tobacco peru for re- 
aerval of alksiioe earth ouncrxla of the tobacco pectin, 
it u Bscuun t« ok quit* krga volumes of water if it 
b desired to reduce the soluble anioa contest of rt« pro^* 
ocs to a ««ry low l«v«L la ihb cue. the use of a caijoo 
exchange iuis ia a closed loop syncm with the tooacco 
parts caa mat* ti pussibk u> cooduct the proem with 
tiaUcd aovouOU of eater and acid, 

Th* use or a resin Cwcb u Dew it 30 W) in this way 
does not «< *<1 aJUr the principles of ibis form of treat¬ 
ment liocc tbe retio merely iers«j at a coavtiitM reser¬ 
voir of acidity, contiftuoualy recowdidoeiof cfBuani from 
the stemi for reuse in the extraction. 

In the rollowm* example, Uhe use of a cation exebenga 
r«e«a penniu the ire alma at of stems with a small Etacdos 
ct their eaiuraJ oitraic ioo cement. Hydroehlortc acid is 
ojed at intervals to regenerate the resin, but Sever di¬ 
re ell y nmucti (he lobacco. 

The apparatus used for ion-eaehange utractioa of 
calcium from tobacco now consisted of a 30 io<b di¬ 
ameter waabing column fitted <* Lxb a -0 mesh screen to 
support ih« charge ol tieoii sod * fi inch diameter Pyrrx 
column filled ^ith 12 poudds of Dow<e 30 W~| acid* 
form ion exchange r*no beads. The vaJv«t and piping 
penntticd » pump 10 be used either for recycling waters 
from ih« sum charge through the column or for Kp- 
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irately r*i*n fyiraih or:j 

i? a: s r 

le opc;iii2R. fifty p3«T3i af sicmi *<re p:j;«c is me 
— a thing column ;cd ni'Md with celj «utr vinuf dry 

sis if y Its* e< ■* s’.er-soluble minruj. Thtn. the , 
rfTuciU • Sir's 't-rf* diverted through dr ion exchange 
bci. relur.ting by (fiMlf ie the :o? of n«r. ejirtt. When 
the jtfu-rout tumt from cne pound of t>url«y m.-ni %n 

• ddcJ to she recycling «nm. j pH o( between J.3 and 
2.0 *4i ixjn attained. Dunn| the trtlirtUftl. ibe »t(tn , Q 
flaamt fr>w ih( frun column « rre monitored for their 
ea riuta canietit. (Aa appreciablr precipitate front 30 mi. 
of re&ui ttturm im'rd w.ch wnmunium auiau uxl made 
bnL‘ with im.inanii indicated that Lhc resin »n uiu* 
rated with taiei^ro and needed io be r*|«n«rat*d with 54 
hydrochloric acid.) After tiurn Iwvrs of operation, and 
on € tctcr.tmioft of rhe ion rtehanic resin, the treai- 
rrrnt *>n considered cecrpldt. A lubiiqwfti igdyiu 
ibuwed that the fculeiuot come01 uf the ucm had beco 
reduced to Iru :iin Ohe-.HgL&of the aarting value of 20 

CaO- The item* i<« * ito cokl distilled **wr, 

prciud lightly, aj^ipraned'in a tobacco pruccuing onn 
to a flrtai moiuuifit eonicoi of about 4 *!i, and ground to 
past • 40 «n«*h u^ii. W-bap a email net pie of thii pew> 
d<r eat uirfe^i »:Uh a littr^ cold anunania, it die peered t« 
Immrdfjfcly. forriin'j^i^iJf:ye*if. 

The .-rsultiaj *1 fci than empioyrd aa a binder 

for tobacco plar-t-’p^tSfft 2- ftrm a rrconsiiiuted tobacco 
tiuti in 4 tnanr.er'similar to that described in Example Id. 

£ •--« -]h />le 24 ^ 

Twer.fy |rim< cl ;•>>:. J,,f.nrt '•rare washed >• l liter 
of distilled w etc}' »♦ .!*>: t-fd of the tobacco solubles. 

The fines mere thierr-adtfv.aedj with 1 N ftyerochJooc acid 
uaul Q>- mi.iur«>ad a yH qf US The pH eit checked 44 
on 4 gackrran pH *^*4 and Lise curves etrt also 
plotted xgaicu a pEi rpprF^ distilled water. 

After turiLion,; the ijicid <*,‘ai <e ashed o<T the Bau *iih 
ml. p©ww^: ; ;a£ ; ;dtfn»11 *4 eater. The fines •art 
-0 water and bi< 4 q 

tit idde&ja bfinl >* pH 10 7. The slurry was 
ciflff y iiriE : i£ th.-kr-fi^:;^:: ia-J0 mill aed dried to form a 
^shcci^aod the rejiutiifl'i shegt *as used as the adhesive 
i>?b $&&&; u,id*imuted tobacco sbceL 

27 ^ 

Twenty grams ftnn were washed io 1 liter 

of ditiClcd « >>*r ns-.-gVt rid bf the tobacco soluble*. The 
fines were then ^ilmiiAlHjiiih l N liyjrochkiiic acid until 
the mixture sad a The pH «>ai checked on a 

B«:kr7*ia cH Jhe curves were also plotted W 

ajiir.si a iitiat*oni£b* , -dtw»tt*i| water. 

After iteration, jeh* acid mu waited off rhe JSaei with 4 
aQ3 ml ^riien iV'lfitttfkd;;,* »ur. The Am were r* dis¬ 
bursed in «03 ml. of diM>lU^«awr and sodium bicarbom 
14 «u iddcd Id ®r.n| the jcjK to 7. The slurry thickened 33 
10 a vjteesm m : evidence that the pectin had 
bean lotubilUcd. ^The 4urO' w »* east at a thickoesa of 
3 0-50 mils and ^..£S£ m * sheet and the result ini 
sheet mii ut:d aiftvv binder in a sandwich-type 
reconiiitw't J tobkto dhe«t_ • V4 

* rh of .heii'"iSw «£amplet. 20 idil of lobaeco 
finei ^ ?<h:d in 1 liter of distilled water 10 |t( rid of 

iru tobjccu Mu. The fines mire then admixed with C~S 
I S htdrrvhlatw . * until ihe mix lute had a pH of 1.11. 

T>c pH >ai ircAii • *.!.fcman pH maehine and the 
curves wi:t afvo plotted S|*. % * titration of distilled 

«a't‘. 

Afttr litraiior.. the acid »« *lthee ' w>’tii TO 

thier ICO mi. puniorti of dititlled water. 1 «■ 

Tcdithurtcd in ^00 ml. of di'.u'led wgter aM a nruu 
iron afrni. it irdicited in Table V, wst added 10 bring Uis 
pH to :hc v*iuc shown tn Table V. The slurry m each caw 
thirkened 10 a viscous mail *hi<;h it evidence ; w -at the 7.1 


>rc:ia hid b<«e soiubriijrd T>.e vlu,-f> »u :*a* *t s ibiik- 
Oc, af ?C*>50 mill sn4 dried :o form i)ku. Tbt bidders 
fofff.ed »r. L*.it way were :es;ee 10 Scierrrin* ’J»e:r priyucat 
jroperdci Tbew prbpc.nes are tAo«a Table V brio** 
Tbc biadcr eat used u me adhet>*c m « »*ax »<s type 
rccoosututed tobacco sheet. 


1K4.1 «i. fi* m ... 

yrSVSUtaiWA UW. .. 

[«ucT^ w«... 

Pffff'l •V***1urv.. 


Ti*i4|j UrfiiWiM. U fl« | JH ft.. 


titration of distilled 


. C.ne SIT.Otf. 

• ill klnu. 

■ u% .vawu. 

la the table the termi have the loLlowmc mcaouifi: 

(l> Zotecraiwr aoust is prapertiosaJ l# the arte under 
the umtik/ais cur*e recorded by an Ijvttrtm T*it 
Machine. 

(21 Ptrtertt neinur*—TW p*rt«nU<« of noiimrc 
ccmtaincd in the a wire sheet (wet bwJl). 

(J) Feixeat eloacation—The pemcun eiorscaiion. at 
breakage, on an Inuron Test Machine. 

(4) Tensile, ki^/io—The breaking strength af a ID 
cm. test strip which is 1 inch wide; so »nni» of 10 u/ip\. 

(Si Teojde »eMciaof—• Kg. per gm. of bsiu weight. 

(4) Wort coeAckdV g*»- uo.—‘“'oek coelfi- 

cieat b proportional to the product of the tensile urength 

sod lb* «!oe*iiicm. 

Eaampto ll 

TK* following ingredients were mined into 900 parts of 
hot water and heated for ) bowrs at 13 *—90 * C, main* 
UiatAtf a pH of 7.0 by adding small amoueu of at^ucout 
UUMfliS. 

Ftru 

Mixed miAUfacaifing byproducu and scrap tobacco _ 17.f 
Diimmcema enbe phosphate (DA?) .......... 5.0 

Clyesria ... 5.0 

Com syrup ____—_______ 2.0 

Potassiwoi sorbate ...._...._.......... 0-14 

The slurry was then refined in a on* gallon capacity 
Wiring Blander for J minutes. With ch«i amount of refin» 
ing. the fibrous portion of Ux composilioo wax wen to be 
well di«p«rt«d and thoroughly interlocked when examined 
in i droplet at « 1:9 dHutiois. This examination wax facili¬ 
tated by the addition of • small amount of Congo red drc. 

The com posit ion **t cast on ttsioles* m**I psAeli with 
an eight iack angle knife act for **1 Qei thickiwues of 
9.0Z0 to 0.041 Inch., and dried oo a steam ubk, 

The wet strength of the Alms was determined an a Scott 
5eri|raph IP-2 uiiag 1 iach width strips. The center of 
each strip was «et "nh d«u>tWd water on both idn and 
allowed io become thoroughly wet through <30 seconds 
or one minute) before arutaiing the tensile mechanism 
These films showed the extraordinarily high *tl film 
strangih or 146 grams as t lUra weight of I S grxmi per 
square foot. A high *»i I ire filth is highly desirable in the 
preparation of cigar cue filler, end iisurei that the sub¬ 
sequent manufacturing performance of this material wilt 
ucMd I hat of the finest grades of hif tobacco. Swcb 
«trength ii uniquely obtainable is Uu presence of the 
liberated form of pectin described in Lhi| disclosure. 

W« claim: 

1. A process for producing reconififtjted tobacco sheet 
material »hich comprises contacting comminuted tobacco 
pans with • treaiing solution coniiinisig a reagent com¬ 
prising ammonium orthophosphate so at to destroy the 
alkaline einh metal croi»-li»ks which bold the pcctlna- 
ceous materiel anti Ihui occasioning release of the pectins 
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lOdrj.Ti carbonate i.lJ TOtaikign* ,.j>:uii*u P^.i.^vUi ly 
prsfer.-cj arc^:0;:a;bf ifcnti wn.c-i t*> e.T.a>orcd *.■* 
*?!« :v*t;l ?h 3 i?!*» ti *iC. r*«*: *»"•<' • ■'» '** 

alwau meat Drthopfotjh*ifi ir£ t.n am.no mum 
OrftepU'f.l^lCI. lueft It Er t p .SQl ?*!(«» ind 

irMTTOfl-um o?'..*vopnoiphatc. tedium onhopriutpfiiie. 
poiauium OftnofilKj*r h ‘ < ' 1 - tedm.m dihydrogen oriho- 
phoipnat*. ammonium iihyd/ogcn o-ifiophuiphat*. polks- 
»i_m Cib.yerogtn orthjphoi pmie, dunnonium menu- 
hOrosrn artnoohoephat*. ditadium monaftydroeen on Bo- 
pftoipEuir and dipotinitim amohrdrOKn onhepnot- 

In a second embodL-neflt of this irv»caiioo, the crosi* 
iir.k destroying reagent acts by wqueirennj ibe calcium 

or magnesium. thereby nmovmj ibe eaicium or m»p«- 
>iuin i:gm* by (orni«| a complex ihen^iih. Stfiiablt 
r(j;tnu of ipu type include any uqjfiititrig i|«ai which 
will form a complex or chelate vuh (he calcium and/of 

'.hereby rnnarjat the calciusr. and/or magne¬ 
sium aad staking then unavailable for ic crow* linking 
wttn the pectin. lituuruivr of »uca nqucuenng ageau arc 
<c-diamineittraaectic acid and suniiar amino acidx, 
wL»l* otttaj polymaiaphoiphaiei such ai uua-ntu- 
phosphates. he tags* ta phot p* am and iri met 1 phosphates, 
p> rophaaphitf 1 and iripoiyphotphuei, ujch as sodium 
Srxametaphocphaii. turn sodium pyrophosphate and 
P«inti sodium rripelypbosphiti. The mcchanaim which 
Jaifl wi«n a icqutjL*rmf igtns is employed u 1 ht 
fq^maaon of a ctciaie: calcium and magisestum ions arc 
di lancer available to combine wit h ihc pceiace ion* in 
solutions. Many eaiufaliy otxumm amiaci and pepsidet 
alto effective as sequestering afcnea for calcium and/or 
(r.ifRuiun. Representative eumeiu include alanine. 
k«paru< acid, flydn, flycyl plycinr, glutamic acid, imix, 
and 4i-iod*« J-tyrosine. Arnica acid* that a/e 
»ffjfcit*e at chelating tolubUUlrg tfiau Include beia 
ajiuunc. K.N-dUrriic acid; amino barbituric acid, N.N- 
oj^ciiic acid; 2-amino benxoic acid, W,H-di*crli< acid; 
ceva-aminoeihylphot^hootc acid. N,H-diantic add: Imu- 
ariLnaribyliuiAnic acid, N.N-diacetic add and ■triylear- 
d^ntine-fet mace tic acid. The pH of this reaction should, 
jrfdferabiy. be between about ♦ and about 10 and Ike trm- 
;tfaiuic iheulJ, preferably be between about O' C. and 
about l-aj* C. fur a period of from about 1 miauit to 
about “4 heun. 

erota-link destroying reogunt may a[»o function 
■SS&Wjjpially 4) a precipitating reagent. in accordance with the 
flrifi embodiment of tlhs invention. and partially aj a 
M 4 juctrcri/>g agent, in accordance with the attend embodi- 
...ngnt of tbia ia«eai«oa. Such a rcageat, for example. u 1 
didmmoniuci mocohydrogen urUiuplunphalv (DAF). 

-* |j.ieh is a particularly preferred material, in accordance 
• * ih ibe invention. 

Jn a third embodiment of this invention, the cross-link 
''diitroj-tog rcageat u aa add wash which form* the re¬ 
leased but iaaoluble free poetic acid and soluble calcium 
magnesium tills. Generally the acid wtvh will com¬ 
prise an inorganic acid, well u hydrochloric acid, phoi* 
pne acid, tullurk acid or a similar acid, which will form 
1 calcium and mnanium calls under the following 
conditions. Hydrochloric acid and tulfurk acid are panic- 
.,Vi gjriy preferred. The acid may be employed at 0.15 N 
■jfckl.O M aeUiUOA*. but it preferably employed at 0.5 N 
tu 1.2 N solutions. The exact dilution and amount to be 
x mployed will vary with the particular acid which it used. 

4 oaly being nemtary that sufftcient acid be pretebt to 
convert (be calcium and magnesium present in (he tobacco 
Wing trailed to the calcium a*»d i"»|s*iwn salts of th# 
acid. The acid treatmeat is preferably condoeied it a tem- 
ptrtlirt <*t fnwi shrait — I ‘ C- ro about 50“ C. The acid 
treatment coenpri«» reactint (he (obactu wiih the 

acid until the resulting triaturc has a pH of from about 
10 to atou: 2.3. Preferably. ih« pH i» broujUi 10 from 
abou: 1.0 10 aboul 1.7. the otoei desirable pH being be- 


:*<*« :5 11 - • • - :reli.T;-t * .!: jJAcn... ::v 

duCCvi ;rjn lOOt .1 ;0 m-s^-.ei :j ta-M. Ceper-.ng ,.1 
s>ir: qr me af ^he irsicta par:.e;e». TTle ic.a _*a*c. 

iiom <*h.s.i >r< n«c^ss*.-y Jar is of «a* 

■ n-entiua may ■< u>i: v :J ^y ip.s usi cl ion e.tc.’tasfe 

reum *.tiC.i uics. » 11.1 luitasle rec>::< 10 oo;i*t 

the Ociirvi pH of the vdiulion during tfeaunen. Ti: ion 
ea;han^e resins may be und aaa reffienicd *n icnrd- 
ance «i;h ibe usual practices lac twc(i res.nt 

Preferably lh * osicture resuluag Iram the arid treat- 
mem is (hen warned with »t«r Thit ~itrr wash ttep 
n prs/cnHf conducted ji a lemperaturr of froct about 
15* to abogi 15“ C. and. prrferibly. a^ulki water i> 
employed, ’"hen this *Ub step u employed. tuffUicoi 
water should be used ‘6 remav< the ;atcium ar.d map 

iwiium sails o( ib* i:idi. w>sieh tain ar* formed ws ib* 
abo-descriWd ireaim*n«: ihua, there should o« at leair 

2 volumes of water per volume of the mature muttiog 
from the acid treaimcni. The siih water 11 separated 
from the tobacco by any suiuole ntuu. for i«ampw. by 
cwuiIucimii ill* —mail >a a umrifutc, Alter yitii, Bucbacr 
funnel, or any other appaniul ffom ehicb liquids cin 
W aubataatially removed from loIhI male.‘tala. 

In summary, in the Am step of th* Ant embodiment 
Of ihia Uvemion ib* tnraimg agrm Z-R tuackt Utc 
calcium and/or oagraetium crou-iioki of tobacco pro- 
topeeiia and forms a preeipitaie which it a taU of 
calcium and/04 inagnaaiuea. thua rtmu-iag Lbs calcium 
and/nr magncMitm from the proiopectin and from the 
solution. In J*c ftnt step of Lhe second embodiment. Ibe 
treating agent Z-R U a seoucirarmg tpm which forms a 
chelate of Use magoatiurs and/or calcium from the 
tobacco proMpsoio md makes Hi calcium and/or ouj- 
aesium unavailable for recombining s ua He pc:uii. W-m 
■ t«n»l» iti|«nu, inch at DAF, (he ft/n mp of ike prrw n/ 
proeru may camp rise a cBrnbmaison of Lbe msckawvms 
of tba ftru eaibuetimcbl of Ibis invention and lh« mecha¬ 
nism of the secoed^ cmbodimeai of this ioventfOn. la Use 
Ant step of the third embodiment of ibis invention, tbc 
1 treating agent Z-R ii an add which attack* the calcium 
and/or magnesium ctosi-UaLs of the tobeccu protupectio 
and forma ih« soluble calcium aod'or magnesium sales, 
which am then washed away from tiiMiri with lbe 
pectins. 

In the Arse wep of each of the 5r« iw© embodiracoLi 
of the invention, the pectin which results h in cooditksn 
foe release from the tobacco cell unmurt. R in Equition 
I being a monovalent inorganic cation such at tedium. Co 
tbc Ant step of the third ambodiment. toe insoluble pectic 
add ruuUibg from the add treatment must be reacted 
whh an alkaline material before it it ia conJitioo for 
release from the tohacru cell itructurv. 

The acid irtaierf pertins are placed ia :o«di:ioa for 
release by bringing tba mixture mulung from the acid 
trvaunetu, and preferably, after the »»ier w-aib described 
above. u» a pi! of from about 3.0 (4 about 10.3 and. prtf- 
•rmMy. from about Cl to about SJ. by the addition of an 
aftaffO* material. Suitable alkaline mj;eri.t1s iocfvd* am¬ 
monium hydroxide and alkali metal hidrotidti. for ex¬ 
ample. sodium hydroxide, potassium h.)ilrosid( :nd lith¬ 
ium hydro aide, and alkali metal sxtu. tuch at sodium 
bicarbonate, sodium carbonate, sodium phospbaic. snd 
s i m ilar Mjia 10 *H«*n the pecitc acij 10 a sokihlu futm. 
The alkaline material may be any >tur-HluM« com¬ 
pound comaintog a monovalent jner|igi; cation tad 
capable of producing hydroxide iont when dissolved in 
water. The temperature of this step may bo fc.'m about 
— 1“ C. to about 43* Ci b-at ia, prefcrabl). frjm sboui 
13 to about 33* C- Tbe at^ai^v. mairrAi is preferably 
in the fonn uf voIh! panicles or in the form or a w «ikm 
having « cuneenlralion of from about 5 tp abuut JOT*. 

Oiut the toba^cj pectins hav« been liremtd from 
the tobacco, by ibe rvmavii of [hr caJciun aod Tugntuum 
crots-finks. they should be rckaied Iron ihe interstices 
af the tobacco. That it. they will tx made available to tb< 
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PHILIP MORRIS U. S. *. 
IHT£J'OFFIC[ eJHHESPOXDEK 

1 1 c*»oaa. r i ici a i a 


•• .Lull t i ..iL 


c 


1ST. c. K. Goldsmith uli: November 30. 1977 

K. 3. Seligman 


Su»j«et: . 


Council for Tobacco Research Pros ram (CTR) 



On November 22. 1S77, Tom Oadene repreaentod 
PMllP Morris *l a CTR program rcviou session. In 
SgadltSsn to his trip report, Tom wrote a mono to me 
icof^Stenting about what ho heard. A copy oC this personal 
'ifidential memo is attached. 

As you will ssa ebon jtoq read Tom's memo, ha 
y disturbed with the treads that are developing 
CTR procram• I tboucht l should brine this to 
teotloa because you era a member of ma executive 
ee of tbs CTR. Also, because of the nature of 
letno, I bars given it very limited distribution. 

we can provide more information, plaaee 






SWinent (1) 

ee: tfg. ». FT. McDowell (with attachment) 


C77-072T3 


/\jL2cfcLZfcd 


S £ 

pm i0179657 


f TRIAL EXHIBIT 

11,624 

tAMtBlT * \rm i 
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PHILIP MORRIS U. S. A. 
lUTEI-OFf ICf COKReSPOROCRCC 


.L «• 

jNF'iCiN^iL 


11 CIMfll 9. >i in a i i 


Gr. R. 3. Seligman 
7. S. Csdene 

Some Comments about the CTR Program 


mm: xoveaber 29, 1977 


I was ana:ed at the trend chat the CTR work is taking. 
For openers Dr. Donald H, Ford, a new staff sicmber, makes 
the following quotes: 

•"q ftj^ es and nicotine nay be similar in action.” 

FWe accept the fact that nicotine is habituating" 
f"~ s' 

»<»ai!iU^ is a relationship between nicotine and the 

Dr.l^p^bood, whose presentation showed a high degree 
of compei&fiiiii has one of his aims a specific antagonist to 
nieotine v l This is done by various cheoieal manipulations 
of nicot&$^g&l could well lead to a clinically acceptable 
antagonist's^ 


Dr. s work in the area of AAH, from sty point of 

'V^jgw, stasps out with the proposition that smoking eauses 
Tung canferf The rest of the work seems to justify this 
approach;,.:very surprised about the extensive human 
clinical:data yhich is now being sought and feel that after 
four yea^l^g^his project nobody has the slightest idee 
wh*re it Ts,..iolng, where it is, or what it is trying to prove. 


teen ciafiliHrri 
l believa-ohot, 

great damage ti 

fliM 3>Mtt 

taken by 

the pubif^wSP 


itrong feeling that with the progress that has 
ie are in the process of digging our own grsve. 
the program as set up has the potential of 
|i the iaaustry and I strongly urge that the 

ihip of our Co Bp any to CTR be carefully reviewed. 
afraid that the direction jpf the work being 
( totally detrimental to our position and undermines 
tix^e we nave taken to outsiders. 


TSO/nro 
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r. Jack Hind 
30 Yucca Road 
spies, FL 33940 


*“*•■ . **m -•»■* *U^., i* 


sir Jack: 


,'•.1' . 'iiV-rjt'''"' Hi, good friend. When Bob brought me your letter I was so very 
■-• fsS^P# eased to have word from you, even at the expense of being given the 
:;'.!j‘J^sch° r e of rebutting the accompanying newspaper edi torlal. / '■'■■■' 

':<&<§, What do you want rebutted? The' Idea that haiitual smokers are 

. JF^ under pressure? I can't rebut that. . That nonsmokers have to breathe 
contaminated by someone else? That doesn't even merit rebutting; 

.. f..-everybody breathes air contaminated by someone-else, even when no ciga- 

|gg§r-ipttes are being smoked. 


I suspect you'd like me to comrent upon the 51 physical addiction/ 
psychological dependence conceptualization proposed by the American * .- 
Cancer Society. ~7.; 

;,. v ■••7 ■■ '■:■■ '■!-•■:• ■•.■'..- * •• - ;«’o .. 

.l J " . I'm puzzled as to the source of the percentages. IVenot seen- the 
■: pHHK/SBI ratio anywhere in the literature, not even as a speculative Judgment. 

L.Lf innot conceive of any hard data to support such values. Such statements 

p^pHrike me as being grist for the P.R. mill, invented casually by someone 


ive about the ways of science, and indifferent about the rigors of Science. 


We cannot so cavalierly dismiss the more general notion of the two 
components of the smoking habit, i.e. the nicotine reinforcement and the 
psychological/social reinforcement. In fact, we, too, are thinking in such 
terns. 


*1 


Immediately upon inhalation. These effects may well be so rewarding that" - 
the habitual smoker overloads himself in seeking them, with high blood 
nicotine levels occurring after the fact, and not essential to the rein-'Sgi 
_ forcement process. -c 
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, The psyehological/sccial reinforcement is the result of complex 

learning processes, in our view. Certain situations elicit smoking for the 

of Mcotlne. By association, cues in those situations come to have siU 

smoking-eliciting power, such that even in the absence of need for nicotine 
th* cu es can trigger the smoking sequence. ' -Thus the smoker smokes such of ^ 
time not for nicotine but because the act has been set In motion by 
| events in his life-space. This kind of smoking, however, is contingent 

“'PPn the associative learning which in turn has occurred because of the ' " f 
I^J g^ ardlng' effects of smoke Inhalation. „ • 

•There 1$ yet another kind of psychological/sociological smoking in v 




ch nfcotine rewards have not been present. This is to be seen In the _ 
inhaler for whoa smoking enhances his social Image; a strong determinant 
the initiation of the smoking habit among the young. « • 

So we do subscribe to a two-factor smoking theory as attributed to 
Ajnerican Cancer Society by the writer of the article you sent us. He 
ot, however, endorse the 5X/95S ratio. -That's poppy-cock. 

Bob showed me the picture of your sailing rig. Has that you in it? 
y dog. . • * 


Best regards, _ ' . . 


; I** 


WWIW 



• •. *.a' o’ 

V * 


. .* ««..BiH Quftn 
. *v.? 1 p' i ' .*• ' * 
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BACKGROUND 


T \ 




It Is immediately apparent to- anyone tint his ever tried loot 
burley cigarettes and: 1005 bright cigarettes that the two tobacco 
types result in very different sensory responses. These differences 
are primarily la smoke (or inhalation- impact)—the smoke impact 
resulting from the hurley tobacco being considerably higher than 
/rcm the bright tobacco. Smoke irpict is a convenient terra 
^Tluj been applied to the tnd:ividue 1 's degree of awareness of 
jthe "pfesence of smoke fn, the baeJc of the throat (a slight variation 
’if Even's definition, e.f;. Schorl,. 1 974a), and is probably analogous 
•to what some smokers may describe as smoke strength. 




previously (Schorl, 1974b), I proposed a sensory model of smoke 
t, that is. of the sensory experiences that are termed smoke 
L This model' is shown below: 


receptor- 


smoke impact 


rom this model, it can be seen that smoke impinges on certain 
R^^Ptors. The activation of these receptors results in certain 

S i experiences which we call smoke impact. The degree of 

(or more accurately, the degree of one's awareness of the 
:e of smoke in the back of the throat)is determined by the 
of receptors activated and/or the frequency of each receptor's 
^ ctjLvja t ion. lloeatedi im the back of the throat, the receptors, them- 
JefveP, are In alii: likelihood pain receptors. The receptors provide 
the Individual with information concerning the- nature of the smoke 
he Is Inhaling and, accordingly, allow him to voluntarily terminate 
inhalation before circumstances are such th*>t respiratory tract 
aversive consequences might result. 


1003295291 
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Smoke Consti taent Responsible far Imoact 



Sped f i ca 1* 1 y , though, what component In cigarette smoke Is 
responsible for activating- these receptors end, thus, for giving 
rise to the sensory experiences that we call smoke impact? At 
the time that the sensory model! for smoke impact was first conceptu¬ 
al lied (Schorl, 1974b), I was not prepared to hypothesize as to 
which specific component of cigarette smoke causes smoke Impact. 

er, I ami now prepared to hypothesize. It Is nicotine. Other 
okd constituents may also stimulate these receptors (remember 
ippa in^re cep tors tend te'respand to various forms of stimulation) 

cotine Is the main constituent in smoke to do so and, thus, 

"S*oke Impact Is primarily determined by the nicotine Ini the- smoke.. 

Suggesting that smoke impact is due to nicotine, however, Is ' ' 
ig sew. The important factor, though. It not the amount of 
tine In the smoke per se bat.rather It Is the amount of free 
Ine lin the smoke, which, determines degree of smoke impact, 
ippears to have been recognized long age by ShmuJc ( 1 939) who 
ted the "nicotine number," which equals S total nicotine/* 
iicotine, as an objective indicator of the strength of tobacco 
Thus, "when total nicotine is held constant,, the strength of 
jioke will' Increase with decreases in the nicotine number.-which 
^■•S''~**^ctly the same thingi as saying that strength (or smoke Impact) 

*1 ll jncreast with Increases 1m the amount of free nicotine In the 
, More recently, Shakhnovskli (1959) also observed that smoke 
j.th is related- to the amount of free nicotine in the smoke, 
(ussian Investigators (Debrand, 1974) have reported smoke 
“strength to be logarithmically related to nicotine in the smoke; 
this Is counter to the. current view that sensation. Is exponentially 
related to- stimulus intensity (Stevens, 1961). 
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This discussion may be confusing unless It Is apparent what 
I mean by total nicotine and free nicotine. The distinction 
between the two was Initially even somewhat confusing to the 
analytic chemists involved in making nicotine determinations in 
smoke; their first response to my query was that virtually 1005 
of the nicotine present in smoke is free nicotine. This response, 
however, was erroneous. Not all the nicotine present in tobacco 
lake is free nicotine. 



,J.fioo^tance of oHi 

? ii ~ = 

The way in which nicotine is typically reported can be mls- 
^ng. This is due to. the manner in which nicotine determinations 
id*. For Instance, cigarettes X and Y nay both be reportad to 
ir {.based upon the standard' smoking, machine test) 2 ng nicotine/ 
However, a given smoker may actually inhale much more free 
ine from cigarette X than from cigarette Y. Likewise, cigarette 
"may 5 deliver 1 mg n.icotline/ci gt. while cigarette 2 delivers 2 mg 
|ojyfne/cigt. Yet a given smoker may inhale equeli amounts of free 
Ine from cigarettes W and 2. This paradox results from the fact 
In making the nicotine delivery determinations strong basts 
ipgsployed to free- or release the nicotine from Its bonds with 
au?4elements (e.g., to- free the nicotine from, nicotint citrate)-. 

S ng these strong bases, virtually all the- nicotine Is liberated, 
ne delivery,, then, as reportad 1 In analytical reports actually 
ents the total possible (or virtually so) free nicotine. It 
iilfp^fot,. though, represent the free nicotine that is actually 
j^ Mjfble to the smoker--* 1 nee the' smoker Is: unable to employ strong, 
bases, in order to liberate all the nicotine,, that is, at least not 
In. his mouth--wh1 eh> is the important thing from a smoke impact point 
of view. Thus, the amount of free nicotine available, to the smoker 
is determined by the degree of alkalinity (or pH) of the smoke as 
well as own degree of alkalinity. Therefor*., the free nico-tin* 
inhaled by him is always some proportion, of the total possible free 
nicotine. 

1003295293 
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for our purposes, the amount of free nicotine available to 
the smoker is determined by the pHi of the smoke, since we have no 
control over the pH of the smoker's mouth. As pH Increases, there 
Is a corresponding Increase In the proportion (of the total possible 
free nicotine) that Is actually liberated (Handy, 1971). This 
relationship Is depicted in Figure 1. From this figure, ft can be 
seen that as pH Increases from 5% to 9 there Is a very sharp 
iKJncfease In the proportion of nicotine that is freed. Thus, it 
- should be possible to Increase smoke Impact by artificially Increas- 



jrtance of Tobacco Constituents 


Shook (1999) also discussed the usefulness, as an Indicator of 
taste quality and strength) of tobacco smoke, of the ratio of ■ * 

to proteins (X earbehydrites/S proteins) In the tobacco, 


ratio Is generally referred to as Shmuk's nerber fAbdallah, 




). According to Shmuk, as the Shitufc number Increases, there will 
orrespondlng decreases In smoke: strength. Ia other words, when 
hydrates f>n the tobacco become relatively more plentiful than 
elns, smoke strength will decrease; the reverse will result In 
eases In smoke strength... This suggests that we coaid Increase 
Impact by the addition of proteins to the tobacco, 





J Why should the ratio of carbohydrates to proteins have any 
fring on taste strength or smoke Impact? The. answer is simple, 
jmbustioa of tobacco, carbohydrates tend' to form acids while 
sins tend: to form bases. Thus, the tendency is for the carbo¬ 
hydrates to reduce pH while proteins tend to' increase pH, That is, 
carbohydrates and proteins In tobacco act as antagonists--with 
their ratio partially determining the total pH sf the smoke. There¬ 
fore, as Shmuk's number decreases, there will be correspondng 
decreases In the proportion of free nicotine in the smoke and, 
accordingly. Toss 'smoke strength. One of the Important carbohydrates 
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sgssc^cooi; pH 

figure 1. Percent free nicotine as a function of pll. 
Adapted from Handy, 1971. ' 
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in tobacco Is sugar (Elson, et aj_. , 1972). The relationship between 
sugars in the tobacco and pH of the resulting smoke Is- show* in 
Figure 2. It is readily apparent from Inspection of this figure 
that low concentrations of sugars are associated with high pH of 
the smoke and, thus, a proportionately large amount of free nicotine. 


Shtiuk's number (carbohydrates/prote 1 ns ratio) leaves something 
desired. It does, not take, into consideration the fact that 
§|Smerous other constituents In tobacco In addition' to proteins,. 

ammonia*, nitrates, etc., allso tend to form bases, upon combustion 
UujlL^thus, tend to Imcrease the total atkallnlty (pH) of the tobacco 
■imoCej. Therefore, It would be more appropriate to use the ratio of 
; #iig$i : iiydrat«s to total nitrogenous substances, as an Indicator of 
sPIWi strength or of smoke impact, i.e., lOx (X altrogmnous sub- 
aftfeUfd as/X carbohydrates): which will be referred to as the H/C number. 
;S1'|ceJ our primary Interest Is In Increasing smoke strength or smoke 
npfe, 1 have purposely Inverted the ratio; it was multiplied' by 10 
|fINthat numbers greater- than 1 would normally be achieved 1 . As the 
fll^^Pilimber Increases, there are- corresponding Increases in pH and, 

S ore, In. free nicotine io the smoke. Thus large values of the 
mber should be associated with high strength and smoka.impact 
small values should be associated with: 1 ow-. strength. and smoke 
iiaiSACt. 
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% SUGAR IN TOBACCO 

Figure 2. Stsoke pH: as a function of percent sugar 
concentration in tobacco. Adapted from 
Elton,. ej^ a]!.., 1 972 . 
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DISCUSSION 


If my assumptions art correct, then, smoke Impact Is due to 
the amount of free nicotine in the smoke. The amount of free 
nicotine In the smoke <s determined by two factors: (1) the 
total potential free nicotine In the smoke (which In* our usual way 
of viewing It, is simply nicotine delivery In mg/clgt.); and (2) 
> 0(1 the smoke, which determines the proportion, of the nicotine 
iPiatMs actually liberated, in the smoke:. 


Obviously, then, we should be able to Incretse smote Impact by 
*Tner|ts1ng the total free nicotine potential In the smote. When we 
^^irdone this In various studies, e„g,, Schorl,. 1971; Schorl 1 
1 974a, strength ratings (which are probably analogous to 
impact ratings) have been' found to- Incretse. In these 
■studies, the nicotine In the tobeccos was artificially augmented 
^m^nin-lcotlne citrate »r nicotine tartrate, whtch itself influences 
pH of the smoke: slightly. 


HgpgdMso, wt should be- able to increase smoke impact by simply 
Thereas 1 ng the pH of the smoke and, thereby, causing more nicotine 
plrt t available to the smoker as free nicotine. We could also 
XSi^c'e Impact by decreasing pH, however, this paper Is primarily 
concerned with techniques for Increasing smoke' impact. I might 
Wmoii, though, that Hind ( 1 974) is currently investigating pH 
i&ipiif 1 1 on method's, similar to those of Shmuk, e_t *1_. (1932), viz., 
^i^e addition of acids to the tobaccos. It Is apparent that we 
^counf add nl trogenous-. substances to the tobacco' In order to Increase 

the pH.. However, such techniques (e.gi., the addition of ammonia) 
have not proved too successful since they tend also to produce 
unpleasant side effects, sueb> as making the side stream smoke very 
noxious. Butt let us consider readily available; means of increasing 
pH In tobacco smoke, that Is, those that can be. accomplished by 
varying our existing blends. In Table 1, a breakdown of the various 
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constituents in the major tobacco types is show.n (c.f. Harlan & 
Moseley, 1955 ; and partially c.f. Wynder l Hoffmann, 1 967 ). 

Whether or not *11 the constituents la tobaccos, are accurately 
reflected in this table Is quest 1onable. for Instance, the relative 
concentrations of italic, citric, and oxalic acid dffftr slightly 
from those reported by Harvey, et, aK ( 1970). Howevar, the values 
shown in the table at least grossly represent the relative concen¬ 
trations of the various eonstituan.ts in tobacco. 

acie Types 



.-^The major tobaccos in our blends- are burley and bright. There- 

>e values shown 1m Table 1 for these tobaccos art of primary 
1st,' It will be: noticed that total nicotine Is higher in burley 
in bright. Thus, there is a. potential for greater amounts of 
jtcotlne in the snoke fron burley tobacco than there Is from 
tobacco. In addition, the. pH of the burley Is higher than 
jjf tht bright. And this difference In pH Is actually magnified 
5 .the smoka , since pH of saoke It considerably higher than, that of 
^baeco from which It. was generated (due to the products of 
roib’usjtlon). Because' of the higher pH;, proportionately mere of the 
Ine Is present in the free state In burley smoke than in bright 
These two factors in combination,, then, are responsible for 
:h higher Impact 1m 1001 burley cigarettes than In 1001 bright 
dl^mre-ttes , l.e., both the hlghar total: nicotine.and the high pH that 
id In burley tobacco. Even, if some particular burley and: bright 
io becep s had' equal amounts of total nicotine., the burley tobacco would 
>r« free nicotine In Its smoke is a- consequence of Its higher pH 
lerefore, Its smoke- Inpact would still be hlghar than that of 
the bright. Likewise 1 , even If some particular burley and bright 
tobaccos had. equal pH', the burley tobacco would have nor* free nicotine 
In Its smoke as a result of Its greater amount of total nicotine. 
Accordingly, Its Impact would still be higher than that of the bright. 
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Stnee it is a given that • 100X burley cigarette results in 
greater smoke Impact than a 1Q0X bright cigarette, Shmuk's number 
(carbohydrat.es/proteins) should be lower for burley tobacco than 
for bright tobacco. Inspection of Table 1 reveals that hurley 
does result In a lower Shniuk number than bright tobacco. Likewise, 
the N/C number (nitrogenous substances/earbohydrates) should be 
higher for burley tha>n for bright. And from Table T it can be seen 
that the H/c number Is higher for hurley tobacco than: for bright. 
S'(|^Shmuk ‘ s number and the S/C number, then, should provide sore 
Predictive Information concerning smoke Impact. However, since tbe 
itr takes into. consideration total nitrogenous substances 
r than: just proteins, its utilization may be more useful as an 
n predicting impact than Shmuk's numbtr. 

Taking into consideration these known differences between burley 
tobaccos, we can with great aasa increase smoke impact by 
iln krta sin 9 tbe proportion of burley that we put in the blend. By 
fng' thls, w* can take advantage both of the higher nicotine: concen- 
jtl^n- In burley as well as its higher concentration of other nitro = 
substances (besides nicotine)* which are responsible for the 
pH in. burley tobacco and, aceordinglly, for the higher propor- 
tlg^af fre-e nicotine in the smoke. 




addition, we could reduce the carbohydrate concentration in 
£he! .|.^bacco--el1'minating components, that upon, combustion tend to 
r»rlii,c1di > Effectively, this would result in higher pH and therefore 
|er proportfoe of free- nicotine f■■ the- smoke. Thus, the elimlna- 
|f carbohydrates woeld result In greater smoke' Impact. Easier 
than doing this,, however, would be to eliminate some of the carbohy¬ 
drates that we currently add to our tobaccos. Wlthi burley, we add 
carbohydrates, vlt., sugars,, as flavoring. Actually, we know from 
the preceding dlscussioo that the addition of sugar-will' act to redact 
pH and-, thus, reduce the availability of free nicotine In the smoke. 
Therefore, the addition of sugar acts, in this fashion., to reduce smoke 
Impact. 

1003295301 
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Aa o1 Ications 

Are we. In any of our studies., taking advantage of what we 
suspect ta be the relationships between smoke impact and free 
nicotine, pH, the relative concentrations of nitrogenous and carbo¬ 
hydrates constituents of tobacco? Yes, currently vi have two such 
studies underway--both of which are concerned with smoke impact in 
low delivery cigarettes and Involve manipulations of fret nicotine, 
yjne of these studies (see. proposal in Schorl i Mertis, 1974a) involves 
' aJae&k11 v«1 y direct manipulation of free nicotine, i.e., varying 
founts of nicotine salt*: will be added to the tobacco, in 10 mg tar 
p^.t&a'^ttes. In the other stedy (Schorl, ee, al_., 197*a * b)-, we will 
i ng two types of relatively Indirect manipulations of free 
Ine in 5-6 mg tar cigarettes. . Specifically, la the latter study, 
ilcotlne willi be varied bath by varying the proportion of burlay 
blend (the higher the barley concentration, the h.igher the 
nicotine as well as the proportion of free nicotine) and by 
ig the carbohydrate concentration (the less the carbohydrates 
•eater the pH and, accordingly, the greater the proportion of 
ilcotlne). Although K appears likely that free nicotine is 
•ily responsible: for the smoker's- sensation of smoke Impact, 
(logical factors- should not be overlooked. There Is some evl- 
(Schori & Martin, 1974b) that filtration characteristics of 
Ce»««=4.garette caoi be usedi, by us, to simulate greater' impact than the 
of free nicotine would! suggest, 1..e., to fool the smoker, 
this possibility into consideration, two types of filtration 
fysTerp* will be used in the Schorl. al. (1974a 6 b) study to achieve 
*6 mg ter delitvery level*. 

‘Alternative Explanation of Impact 

It has been suggested (Fagan, 1974) that pHi (or the effective 
concentration: of hydrogen Ions) itself may be responsible for the 
sensation termed smoke Impact. Th.is suggestion has some merit. 
However, when we have, augmented the natural nicotine i» the tobacco 
(e.g.. Schorl, 1971) pH has remained nearly constant, as the total 
concentration of nicotine increased. And we have found smoke Impact 
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(aetually smoke strength) to increase as total available nicotine 
increases- This suggests, then* that the Influence of nicotine, 
i.e., free nicotine, Is greater then that of pH on the resulting 
subjective impression of smoke impacts Actually, the addition of 
nicotic* salts should, If anything, slightly decrease pH. Thus, 
if smoke Impact was determined by pH per se, we would expect that 
corresponding! to our addition of n.fcotlne salts there woulid be 
decreases In smoke 1mpact--wh1eh there were not. 
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Scoke impact 1 s a convenient term: that has been implied to the 

smoker 1 s s'ejree of awareness of the presence of tobacco smoke in the 

back of the threat. Snort' impact is probably analogous, for cost 

stickers, to sack* strength. Men than likely, the sensation It 

radiated by pain receptors in the back of the throat. Bat what 
**>. 

activates these receptors? Pain receptors 
of itlitir'HBVron, hcJfever, It is felt that 
cf tobacco Stt-gfce *h.fctr activates them is 
s not nieetffce per'se that is responsible 
free- nicotine. Ties,. desree of wxske Impact 


: • *''aa^ikt.a»f-;'fr*ir ! niest<n*t <si tfe# saokt' tfe&e»<s's spoe i ■ (1)'total" 

. the‘ in.'&.'MsftVr the.-pK,. . 5 J 5 * freaten 

. t< - - gcrtl0*1- .ofr._^ri«...uiestifter «i^V '^ordlngljrtvtfto.Jf^a ter; the 
s-tt* 'Tits*stjp—'Xtace£*Vtt<Kfto. swffk'e iepArt'. fs -;th* K/C. auefier, i .r. , 
tea fit isL'af. : S-tots’-#ftro9*&o-uj saibstancf ?/£ carbohydrates. As the 

. __ “ft •' • *.--i rl ... . -Vk 

V, : fpcrs&jsrj the-.r* trill? probabt’y-ft* tsrrfjjow in? .1 ncre tst; 

5 .tJjL+4 ’’ i*p*ci^ ?s«*e ianjbtf "- tlf£ Ai thtitfie Bftwge.rcu* 

s ifeuaj; * s’ r ; <s au'oyt:' cc ibyft t j k * - o f - -1 h r Jt c a ss c 3 v & s-t r i osj t * t 0 the 
jIjfa 1|nj *j sf| tJ^f.'s^silNrhvhf: 1* the j_jrbshydrs-t*>$ c cntfl &*> *s to. Its. 
aclc r W ..Thtrfe^HeJ K'm le fnfJ.MJte**me p*of the s»ct*, and, there fore 
thf^b>S|c? t th&t:fe‘Tiber* ta* in the $*sek*. 



c3ns. t^jen 

t in the snok* 


rjjpst :■ ! to 

various .faras 


"■ t.¥if ~-i**rr constituent 


r.Ucta. 

However 1 ?*! t 1 


out : s 

the aiioynt of 

CO 

- S Uvud 

as be1r,g • deter 

’T— 

, r“ 

5 ., 0 >> 

. a. 1 .. 


. . ... | 

■ ~",r, 




PRODUCED IN ARCH V. AMERICAN TOBACCO, NO, 96-59Q3-CN 


C r% 

w-i-i. 


•*> 4 


r^: 




V w *>*- 

http://legacy.library.ucsf.ed ua^wrar(W^fi0/(s"dlvw.industrydocuments.ucsf.edi3/€toCs/yfjl0001 


fcOCKGSCOO J- 



- II . 

REFERENCES 




Abdal 1 ah, Fl"‘ Caft tobacco. guaMtv be wmrej?. Ketv York: Lockwood 
Poblfsblng to.,1970. 

Dtbrtnd, S. The Russian evaluation off tobacco and smoke quellty-- 
Part 1I I--the tobacco smoke composition related to task and 
aroaa. MaavO' to Distribution., March 21 , 1974. 

Elion, L. A., Batts, T. E. A Passey, ft. D. The sugar content and 
the pH of the smoke of cigarette, cigar and pipe tobaccos In 

■•v ^relation to lung- cancer. I»t. J-, Cancer .. 1972 , 9, 655-675 . . 

Pagan f A• PwrsontlconmunlcAtlcns, RAO, 1974 1 . 

s H*rV^fr, W. R. A Moseley, J. Mi„ Tobacco Encyclopedia of Chemical 
Technology , Hew York.r RcGraw^tlT1., FSss. ■ - 

foryty, H- ft., Hale, ft. M'. ft Ikeda, ft, H. The detarmlnation of- . 
organic acids in plants end food - products, Tobacco Scl encer.-x^ 



* 0 , 14 ;,- 141 - 144 . 






Av.;- r - Personali communications. ft AD, 1974 -'--- ... • ; ? — 

;1 * T, ft. Hfcotfne discrimination- In cigarettes; ~ Phi 1 fp r H0T , r1s* 
Technical Report, 1971. . s . 

'iV- V. . - ^ -Y * ' *" ^ 

SI. T. ft.. S»Qk* Impact. The In-ffluenee o#-tobacco:,type and.' 
in-tcotlne. A - proposal. Attached to-me«o--SclP»cfIto.-Oi*Bn.^ .... 
|Jwne- ZfrV. IWf. - . 


SctopEi , T. ft. Smoke Impact. Keao to Damn tedIktdr;; June-26, 11974b.. 

litison*!, T. R,. A Hitttrt, P. ft. Low dellvery crger«tt«i and Increase# 
k^w^nleo tine/tar- ratios (Dk-lJ-. Pkill Ip .Mocrip Technical Raport, 

"|1974a♦ ; ; : : . 

iflffisrl , t. ft. A - Martin, P. 6. Low delivery Cigarette* aod- Increased 1 
Philip-Mdprls Technical Report, 19;74b. 1 _ v ^r. ; - 

C. A 6auri», P. ti. A Proposal , Manipulating 
F^®®|SmoEr,.Impa«t fn Very Low {less that e mg'tar^ DeUlrery Cigarettes. 
Attr*ddie<r,te._Mtma-to Oenn A Meyer. 1974e. 

Schorl, T^“R. - : tfOrck. W.. 6.; A Sauvln, P. H. Memo to Ounn k Meyer, 
1974b. 

Shekhnovsk.il, L.. IT. Tabak (USSR),. 1959 , 2,. 28-29. 


Shnuk. A. Proceedings of th« Academy of Sciences of tha USSR; , 1939, 
BlologiCLi sciences section. 


1003295305 


». . v*- • 

lAaf e 4 - *•.1, . . *• 


PRODUCED IN ARCH V. AMERICAN TOBACCO, NO. 96-5903-CN (E.D. PA. 


52011 96®5 


htl|^/legacy.library.ucsf.ediSti(ili<vaBr®iTtpM/pyQMfw.industrydocuments.ucsf.edu/docs/yfjl0001 







13 


£v*- y 

i . 7 ' 
if.--' 



y \ 


pvr. 



ShiiikPytta-1 tskl 1, H.;. 1. Smirnov, A. Collected Works on the 
; w _" Chjtartstry of Tobacco-, 1932. 

Stevens,' S.- S^. To honor Fechner and' repetl M<s law. Science, 

1961, m, so-**. -~ 

Wyrtder, E. 1. & Hoffmtna, 0. Tobacco aad Tobacco. Smoke'. Studies 
In Experiment! I Card noqeneTT s . flew Tort: Academic Press. 

mr. - - 

Haady, 8. K. Removal of nicotine from tobacco by steam distillation 
Heme to K. 9. tterrltt, R&0, October, 1971. 




I*;- 









OO 

CO 

s 

Q— 


•fer- 


PRODUCED IN ARCH V. AMERICAN TOBACCO, NO. 96-5903-CN (E. 


http: 


.library.ucsf.edu/8d/(jiAncffi0?ia^9/|5(BWww.industrydocuments.ucsf.edu/docs/yfjl0001 


D. PA. 


52011 9S06 


100329S306 








r 

K 

5t 


F" \ 




t. 

*■ 

r : 


?•' 


C 


PHILIP MORRIS U. S. A. 
iXTE*-OFF!CE CORKESPOKOHC 
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»k}ect: 


Dr. J-. L. nurlii 
7. J. DeHobl* 


»»t*: July JO, 1582 



frojeet Nuaber 1610 (Behavioral Pharmacology) Objectives acd ?l-tzx i-— 
1982-1983 


TO develop a behavioral profile of the reinforcing affects of 

nicotine and acetaldehyde. 

a. To find a ratio (*) of acetaldehyde to nicotine abac vtll 
have opflna? reinforcing effaces. 

b. To a Tefal na the potanrfal physical dependence producing 
propartla* of acetaldehyde. 

c. To determine if congener* of acetaldehyde hava reinforcing 
effaces. 

(Produce with the Boat desirable racks properties, natural tobacco 
flavors, new and aodifiad brands) 

Frail Ti e ocher behavioral .interaction* between nicotine end 
acetaldehyde using drug discriminating techniques end intra¬ 
ventricular administration techniques. 


(Natural tobacco flavor*—physiological response) 

3. Develop oethods for differentiating between the phytic*! 
(physiological) dependence producing properties and the 
behavioral dependence producing properties of reinforcing 

agents. 

(Product with the nose desirable snake properties. sew blend concepts— 
defensive eovencagee) 

4. Identify neuroenacom!cal sites chat mediate the behavioral 
disruption induced by intraventricular nicotine administration-. 

(Product with the most dsalrabla racks properties) 

5. Uuiai the interaction of behavioral end metabolic tolerance 
induced by chronic nicotine administration■ 

(Product with' the moat desirable rmoVcs properties, natural tobacco 
flavors) 
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S. Develop * behavioral profile of nicotine induced colaxunce 
using cross tolerance aethods. 

(Produce with the nose desirable smoke properties, accural tobacco 

flavors) 

7. initiate biochemical research projects relevant Co the behavioral 
effects of nicotine and acetaldehyde. 

(Product with the most desirable stoke properties, natural tobacco 
flavors, new end codified' breads) 


To develop a behavioral profile of the reinforcing effects of nicotine 
d acetaldehyde,ve are us 1st a 14-hour a elf -Administration procedure. The 

ere first eachatarlxed end then allowed 7-10 days of recovery. After 
is, the an-tails are placed In aepereca chanters and provided access (inera- 
ius infusions) to various eomposads. To establish the reinforcing effects 
nicotine and acetaldehyde, we employ several control procedures, first, we 
e a vehicle substitution procedure; second a lever reversal, and third auto- 
tic programmed infusion, procedure. If e coops end functions as e positive 
[lnforeer, we generate dose effect curves, ealf-edaiaistratlon ties course 
ta» and manipulate the work requirement (Che ratio size). These'aanipu- 
letleas allow emparlsens of the reinforcing effect* of a variety of compounds. 

To gain information about the oaurochamical correlate* of nicotine and 
acetaldehyde eaif-adalnierratlon, ve are examining the effect of altering three 
.rochamlnal lystsne. The animals are maintained' under standard self- 
iscraeloo procaduree (24 hr. access to the compound) and following 
lllzsclou of the behavior ’(lever pressing), wm introduce our chemical 
rnmnipuLatiou- The nenroc fatal cal systems we are manipulating are; alcotlnlc, 
cstecbolaalne, and the endorphin/enkephalin. Thl* series of experlnants 
resents an ongoing project designed to develop a behavioral profile of 
nicotine end acetaldehyde. Data eollaeeloa on a number of animals should be 
lace in eha second end third quarters. 

Since both acetaldehyde and nicotine are reinforcing agmnee and each 
faxi contained In eswjka It becomes important to determine ratio of acetaldehyde 
* • cotia.m which produea wrlmaT reinforcing affects. This requires 4-ll rats 

ug upon the variability. We rill bold uientinn constant (16 ug/kg/ 

Injection) and wary the acetaldehyde (2,4.8,16,32,64,128... ug/kg/lnjectiou). 

Each dose will be presented for * wfnfnns of ten day* or until the behavior 
stabilises. This will allow us to determine the optima ratio of acsealdehyde 
to dec tine that maintains the most behavior. 

l.B. Sow substances Chat ere self-edeinistered end fmccioa as rainforests 
whan chronically administered produce physical dependence. We have already 
demonstrated that ni'cotina doea not produce pbylical dependence. This question 
is of particular interest with respect to aeetaldahyde because nicotine and 
ac at aldehyde Interact with each other in a reinforcing system. Our plan is to 
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trs-la rat* to Lever press for food under a fixed recta 32 schedule. 

Tha food ucui period* will be 15 minutes In. duTSsi£70 spaced four hours 
apart. Whan responding has stabilized, the rats will be estbccerirad and 
acetaldehyde trill be chronically infused 26 hours per day for 20 days, 
altar 20 days of chronic acetaldehyde administration eellno sill be 
substituted for acetaldehyde ad the animals will be observed for signs 
of withdrawal. Changes la the ratio performance will be used to identify 
a withdrawal syndrome. 



ljC. To increase our knowledge about the reinforcing effect of aldehydes 
general, we will - begin to teat congeners of acetaldehyde. The animals 
1 be maintained under standard conditions and two aachads will be used 
Op identify the possible reinforsing effects of the cixignuar. first, a 
■direct nbecituciou of the congener for acetaldehyde and second, a fading 
ocedure ia which a combination of acetaldehyde and the congener will be 
rented together and acetaldehyde systematically reduced. 



Since acetaldehyde and nicotine interact to enhance the positive 
forcing effects of each ocher it is of interest to determine if this 
traction ia specific to a reinfercer process or extends to ocher 

oral effects of the two drugs. Two cases ere being used to identify 
■t behavioral Interactions, discrimination ad Intraventricular (ITT) 
list Tat Ion. Kleotlne me doses of 0.05 ad 0.1 mg/** produce partial 
-SOD nicotine correct responding la rata trained to discriminate 
nicotine from saline. Ireaesaion injection of various agonist ad 
; antagonist* will altar the affect of the l» doee of nicotine. This same 

.geedure rill be used with acetaldehyde. Preset*ion Injections of 

acetaldehyde will be used to cast for agonist or aeagonlstle effects. A 
f:';.:; f Similar procedure can be used with the effects of ITT nicotine. A detailed 
■-..profile of the effect of ITT nicotine has been developed and can be used to 
tarmina acetaldehyde-nicotine interactions. 



Methods far differentiating between physiological end behavioral 
eaca to a drug have not ba« developed. Therefore, our first efforts 
a to explore eat bode for disassociating these two events. We sre 
a yoked control tec h nique. In this situation, one animal will aelf- 
seer nicotine, thee is it will have experience with both the positive 
arcing and the pharmacological affects of nicotine- a second uxlmal 
receive yoked injections, that is, it will receive only the pharmaco- 
eal affacte. The enimale will be run 26 hours per day. During each 
saslion food availability will be signaled by thn illumination of eha three 
lever lights. Food will be available under a fined ratio 32 schedule, for 
13 mlnutss six tines each day. Iftar several days of chronic nicotine 
exposure ad after the food maintained behavior stabilizes, saline will he 
substituted' for nicotine. Changes in the scheduled controlled behavior will 
be used ss a index for either the pharmacological effect of nicotine termi¬ 
nation (yokad animal) or the combined pharmacological and behavioral (positive 
relnforcer) effects of nicotine termination. This procedure is unique and 
unprecedented ad may take a considerable amount of affort, *» expect to 
complete tbs first series of uaaipulacioua la the third quarter 


of 1983. 




w 
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4. The behavioral effects of 1st raven trieularly (ITT) administered 

nicotine have bean veil dcc-mented. However, little information Is 
available about the brain «ite<») responsible far these effects. 
Identification of the neuroaaatemical sitae that mediate the efface 
of XVT nicaciaa vill help eo determine hew nicotine produces its 
behavioral effects. Thirty rats will be trained eo lever prase for 
food under a fixed ratio 12 schedule. When the lever pressing has 
stabilized all the animals will be Implanted vith an indwelling 
intraventricular i- Implanted In the following areas i dorsal 

pocawpua, locus eeruleus, reticular forttaeion, lateral hypothalmus 
taral septum and the veatlbular and sue. Each rat will than be 
eeted as follows: X- five tig of nicotine In the lateral ventricle. 

B. 0.23 ug nicotine in the brain site. C. 3.0 ug Lidocnlne in the 
"rain site (lidocaine acts as a sodium conductance Inhibitor and 
rodocae a rwvarslbls leaion of the area it in injected 1 into) and 
3 ug lidocaine infused into the brain site fallowed five seconds 
ten by 5.0 ug sf nicotine infused into Che lateral ventricle, 
th chase procedures we will be able to determine if cha bralh sites 
a. first responding to direct application of nicotine and second, 

■olved in the eediation of the affects of IVT nicotine on behavior 
talned under fixed ratio schedule of food presentation. Since only 
rats can be ceeted in a group, ve expect ve will have results in 
all four quarters of 1983.' 

5. ' Tolerance eo the behavioral effects of nicotine in animals 

fq LI owing repeated administrations is veil documented. Our research. 

designed to examine the twlnclve contributions of metabolic end 
hevioral influences on tolerance development. Whether behavioral 
are important is the development of tolerance to nicotine is 

To address this question, tvu groups of rats (n ■ 7/group) are 
pending under a fixed-ratio 32 (TBJ2) schedule of food presentation, 
owing stable day-to-day performance and the determination of acuta 
or two inJactlone per veek) i-oicocine dose—effect functions, 
gle daily Injections of nicotine will be administered (chronic 
aeimlnlscration phase). The dose of nicotine to be administered 

ooicslly will be determined from the acute does-effect function as 
vhlch produces a narked (>30T) reduction in the noolnjaction control 
quwncy of cainfoveement. One group of rata will receive the chronic 
of nicotine before dally teat sessions (the Before group) and the 
other group of rats will receive chronic nicotine after daily teat 
easeions (the After group). Daily nicotine administration will continue 
until the Before group no longer shows behavioral disruption (t. a., 
tolerance), a period- estimated to taka from- 2-4 weeks, following the 
development of tolerance to nicotine in the Before group, the After 
group will r SC live the chronically administered does of nicotine before 
the experimental session to determine If tolerance has also developed 
In this gToup. 


b 
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Vlth the lafors-Aicsr paradigm both (roups of rats will receive 
uacfly the 3tat quantity of nicotine on i day-to-day basis. Whet will 
vary, however, art the nicotine-Induetd behavioral alteration* experienced 
try the two groups of animals. Tht Safer* group will eacpariaaaa nicotine— 
Induced disruption of FR performance, Including loss of reinforcement, 
vhile the After group vlll not. If loss of reinforcement Is « critical 
factor Is tht development of tolerance Co nicotine, then ths After group 
Is not expected Co show tolerance whan, or sc Isaac not to the decree 
that, the Before group does. 

If the After gro u p above no evidence that tolerance to nicotine 
developed, then the chronic nicotine dosing regimen will be repeated 
for this group, only this cine nicotine will be administered before the 
..^.... 'deily test session until tolerance develops. She time coarse far taler- 
* Jbcs development here ess be compered to- chat obtained with the original 
fora group to further verify that Che experience of nicotine-laducsd 
forceaene loss le so Sapor tent Deflating factor. Additionally, since 
tolerance lnpU.es chat s shift In Che dose— response function to the Tight 
occurred, additional higher doses of nicotine will be administered- to 
loth groups. Finally, to tunica the persistence of oltotine tolerance, 
ly injections will be discontinued and the dose need co establish 
|olersnce Initially will be administered ac one co two week Intervals 
s $o tea if tht original sente effect is recoverable. Ue expect this 
Study to be eoxplece In the first quarter of 1783. 

Crons Tolaranca Between (-)-Hlcotlne end Phsreacoloeitally Solaced 
Coppounde 

Cross tolerance between two substances exists when the eecab lishmenc 
tolerance to one substance results is tolerance to the other eubeeence. 
are currently seasoning whether rets which are tolerant co Che 
b^beviorally disrupting affects of (-)-nicotine in Tt 32 food-aaintllaed 
*™*4ipon41ag exhibit a cross tolarinca to- a variety of other compounds. 

Two groups of rats Ca - 5 to 6/group > are being used in this study. 
group will be made tolerant to nicotine by receiving dally precession 
jectlone as described in the preceding section, sad will be aalatalaed 
this treatment regimen. The other group will receive dally presessloo. 
factions of physiological saline. Once or twice per week a test compound, 
be substituted far nicotine in the tolerance group and for saline la 
boatolers&ce group la order to decernlna vbather a cross tolerance 
exists between nicotine end the test compound. 

Compounds to be tested Include s selection of the nicotine analogues 
previously examined In the discrimination, sad self-administration para¬ 
digms. It is of particular interest to determine the degree of correspondence 
snbeg these three paradigms for Identifying nicotine—like activity. Aa one 
further —■"« of determining the specificity of cross tolerance in aieoeiae- 
tolerant animals, the use of "reference" compounds which have been widely 
studied for their behavioral and neuropharmacologlcai effects would be 
desirable. Baftrtace compounds producing some effects similar to those of 
nicotine (*■&., CHS stimulants) as veil as those with opposite effects 

CHS depressants) would be most Informative. 
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7. Biochemical Hesnxrch Froleccs tiltrmt to the Beh «v< wt-mIi Effaces 

Of Slco flin* ^..^.l/Jafayd* 

The development of an understanding of tbs aaurochcsxical efface 
of nicotine and acetaldehyde la ntcxtixl to any explanation of eheir 
behavioral nerhir. i rm. two basic question* will be *ddre***d- in 
collaboration with Froj act 6902. 

1. Xagloaal distribution of radiolabeled compounds. 

B. What la tba metabolic fata of acetaldehyde? 

SBHKAJTf 


p: 

vs- 


To de-re Lop a behavioral profile of the re In fore lag 
effect* of nicotine aad acetaldehyde 

A. 

3. 


c. 


To- find a facia(i) of acetaldehyde to nicotine 
that will bawe optimal rtinfnelai effacta 

To provide the potential pbyaleal dapeadeaca 
producing propetciaa of acetaldehyde 

To determine if con gen a re of acataldahyda Have 
rain forcing effect:* 


Examine other behavioral interactions between alee cine 
and acetaldehyde using drug discriminating techniques 
and intraventricular administration technique* 

Develop netbads far differentiating between the physical 
(physiologies!) depeodeace producing properties and the 
behavioral dependence produ cin g properties of reinforcing 
agent* 

Identify neuroanatoaleal altes that mediae* Che behavioral 
disruption induced by intraventricular nicotine adaiaia- 
tratlon 

i Examine the interaction of bahavloral and metabolic 
'■ toleranca induced by chronic nicotine administration 

Develop e behavioral profile of nicotine induced 
tolerance nalng croes tolerance methods 


time 

first Quarter 
Third Quarter 
Fourth Quarter 
Fourth Quarter 

Second Quarter 

Third/ Quarter 

First - Fourth 
Quarters 

First Quarter 
Third Quarter 


pm '35266 

PRODUCED IN ARCH V. AMERICAN TOBACCO, NO. 96-5903-CN (E.D. PA. 


http:/) 


52011 9612 


||eg'acy.library.ucsf.edu/8d/(jifncffiORa^9/|5(BWww.industrydocuments.ucsf.edu/docs/yfjl0001 


2000459803 






I' 


*- 







:scs: v": 

c 0 1976 

■.V. F. GANNON 


r 


/<?■/<? -a 0 


. PHILIP HOfiRIS U . S . A. 
IHTiR-llff ICE CJHESRORSEMCE 
ricrxdio. t i * si m i * 
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• Status of PM Alkaloid Reduction Process Scud Its 


Over Che past several years we have had an "on agaln- 
off again’' program' in che area of alkaloid reduction. This 
work has shown chac ic is relatively easy to reduce che 
alkaloid level in cut filler below the 0.27. level by beech 
treatment in a steam/ismonla atmosphere, Tima and temperature 
for such treatment is in the range of 30 minutes/250*F. Our 
efforts Co make this process continuous in something like e 
rotary cylinder have only been partially successful due to the 
residence else requirements and problams in containing the 
aasoonla in such a unit. Ho wave r, this continues to be a 
longer range objective. 

Currently, we are evaluating a new, properly-designed 
batch unit which should permit an effective optimization of 
che process conditions for scale-up to a practical production 
operation. One of che first objectives of this work will be 
to evaluate che effect of various conditions on product 
subjactives. 

We are also planning to develop a process for recovering 
the alkaloid, preferably in a marketable form, to alleviate 
any effluent problems, Evan though we have son* ideas In this 
area that ve think should work quite wall, with a good- 
possibility of patent coverage, this phase of che process 
could require considerably more development Chan Che alkaloid 
extraction seep. 

We are confident chac with a moderate RAD effort in this 
area, a good, coesaesclal process will be forthcoming, And, 
aa indicated by Arc Palmar's patent assessment, existing 
patents should not be a major problem. Nevertheless, 1 would 
think it would Still be worthwhile to assess the Tamag CEgri) 
process and weigh the cost to PM, particularly if there la a 
good possibility that such a process will be required' in Che 
near future. 
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Memo from E. Chambers to V, Willis Re: Cigarettes for Special Study (6/17/98) 

Park 500 Process 30-Day Material Balance (7/15/96) 

Letter from Helmut Gaisch to R.B. Seligman (9/12/83) 

Report by I.L, Uydess & R.L. Dunn, ‘‘Mixed Culture Dentrification: Routine Storage and Start¬ 
up Pi&K^dur^s for Refrigereated, Denitrified Seed” (8/29/83) (1000417476-1000417492) 

RepoiffyM-. Udyess, “Project 1904 - Annual Report” (4/22/83) (1003180085-1003180123) 

Mem© .front *CH- Cho Re: Project Cancellation - N.O.D. Plant - Park 500 (4/27/83) 

(2060529731) 

Mem|^s|gg||.C. Gomes to H.G. Burnley, Jr. Re: Status Report - N.O.D. Project (3/19/82) 
(20222010315-2022201038) 


U.S. 3,420,241, Method of Preparing a Reconstituted Tobacco Sheet Employing a 

Pecuiypthesive (1/7/69) 


-S. 


|o. 3,353,541, Tobacco Sheet Material (11/21/67) 
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To: Vivian Willis 

From: Elizabeth Chamber j 

Subject: Cigarettes for Special Study 


Dale: June 17, 1993 


Data are given for the five ci giro tie (ampler submjued for a special study. 



Marlboro Light! KS 



MIL 


Tottl'RTD.teur. ofH 2 0 

. mm 

COREST A. Uniu 

H2° 

r Length, mm 


TcUTAlKiiStfs, « (D\VB) 
ToytlJtKf.-S.ugtM. * (DWB) 
RecnatanitediTob., 9b 




W(. < 

Rod’i 
Rod 1 
?H 

NHj.%(DWB> 

HunmunU 

PG in Filler, % 
Glycerm in Filler, % 


Marlboro Lights KS 
Con/lsuratioti With 
Ufc RLTC 


Marlboro Lights KS 
Cooflgurmtion With 
24% RL150B 


34 

34 

34 

10.7 

10.4 

10.3 

0.80 

0.77 

0.76 

7.9 

7.8 

7.9 

1J 

1J 

1.3 

12.1 

12.1 

11.8 

3.30 

SJ0 

3,30 

16.4 

8.9 

13.1 

m 

122 

121 

84.0 

84.1 

83.9 

24.8 

24. B 

24.8 

23 

26 

27 

98 

98 

98 

27.1 

27.1 

26.9 

31.0 

31.0 

31.0 

19 

20 

21 

1.97 

1.98 

1.96 

8.1 

8.0 

"8.0 

19 

24 

23 

2 

3 

2 

11 

11 

10 

1 

- None 

1 

67 

61 

£2 

0.473 

0,678 

0.680 

0.243 

0.243 

0.243 

56.9 

56.9 

57.1 

i. 79 

3.66 

‘3.75 

0.36 

0.13 

0.30 

0.9 

0.9 

1.0 

2.6 

2.7 

2.7 
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Philip Moms r JS A 

Confidents *J 




Smokt iTTO 
Butt Leojt)i. mm 
Tv. mg/cigt. 

Nicotine, mg/dft. 
Puffl/cigt. 

TariPuff, mi 
CO, mi/eift- 
pH 

NHj.nj/dJt 

Ctoam 

TM/Il RTD, mm of HjO 



PegmeabHiW. CORESTA Units 
Fitter ^ 

T l l f ^ r mrri 


Marlboro Lights KS 
Configuration With 24 Fn 
RL (na ingredients 
added) 

34 

10.0 

0.78 

7.4 

I. 3 

II. 0 
5.22 
7.9 

112 

84.0 

24.7 

26 

97 

27.1 

31.0 

21 


Configuration With 24W 
RL fno ingredients 
added, no casing, no A/C) 

34 

9.4 
0.82 

7.4 

1.2 

!0.2 

5-31 

6.7 

119 

84.0 

24.8 

25 

98 

27.2 

31.0 

24 


, * (DWB) 
jllirt, * (DWB) 
I Tob,. % 

gmi, % 

, * 


rU2-S« ov) 
■/ee 


1.94 

75 

23 

3 

14 

I 

60 

0.681 

0.243 

57.0 

557 


2-20 

6.0 

22 

3 

15 

1 

60 

0.668 

0.240 

56.8 

5.55 


NHj. * (DWB) 

0.16 

0.18 

HumedUiht/j’lanlclxer 



PG 

0.6 

ND 

Olvaenn in Filler. % 

2.2 

0.7 

cc: Friinajy Central Files 
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OVERALL 


Philip Monte USA CONFIDENTIAL 


Based of Park 500 Production from August 23 to September 21,1995 

libs, dry-weight) } FEEDSTOCKS | FLAVORS | PRODUCT j LOSSES 1 % LOSSES 1 

TOTAL 14,962,651 1,121,131 12,816,464 3,285,317 20.4% 

jTOTALw/o Flavors 14,982,651 11,810,014 3,172,638 21.2% 1 


COMPOSITIONAL BREAKDOWN 




FIBER 8,134,993 

7,064,721 

1,070.272 

13.2% 




V96 
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Material Balance Ph%» Monte USA CONFIDENTIAL 


Park 500 Process - 3frPay Material Balance 


Clteflory 

INPUTS 


OUTPUTS 


DELTA 

[lbs, dry-weight) 

FEEDSTOCKS | 

FLAVOHS 

PRODUCT | 

CT-5 j 

KN03 SLUDGE | 

WWTWFLUEMT 

MPUTs-oumns 

TOTAL 

14,982,651 

1,121,131 

12,818,464 

67,632 

60,093 

2,564,949 

592,643 

SOLUBLES 

6,847,657 

1,121,131 

5,753,743 

32,031 

60,093 

1,798,683 

324,238 

FIBER 

6,134,993 

0 

7,064,721 

35,601 

0 

766,265 

268,406 

ALKALODS 

157,661 

0 

121,348 

803 

180 

32,679 

2,651 

NICOTINE 

158,816 

0 

121,729 

818 

180 

29,377 

6,713 

WATER 1 1,030, Iff 

2,337.t»*[ f,094,338 

4*65 

1I.S07 

369,232,455 

■367,017.037 






Proc#M WmUf Input 

***,509,177 







Weter Delta 

279,491.840 


% YIELD 

ACCOUNTABILITY 




PROO/FEED ( 

FF-PROOVFEED 

WASlfc-fftfcO | 

FUVOUTTFLAVlN 

oumrrsflNPurs 



TOTAL 

85.6V. 

78.8% 

17.5% 

89.9% 

96.3% 



SOLUBLES 

84 0% 

69.3% 

27.1% 

89.9% 

95.9% 



FIBER 

86.8% 

88.8% 

9.4% 


96.7% 



ALKALOIDS 

77.0% 

77.0% 

20.8% 


98.3% 



NICOTINE 

76.6% 

76.6% 

18.6% 


95.8% 





r ooo9£89oz: 

Attorney CAsnt Privilege - Prepared at the Request at Counsel 
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Vice President 
Tobacco Technology Group 
PHILIP MORRIS USA 
P.0. Box 26583 

RICHMOND, Va. 23261 / UEA 


12th September, 1983 
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Bob, 


.■rharj£ you for your letter, in particular the first 
pipa-graph. 

a good look at the NOD paper which contain* a lot more 
isfofmatior. than had been compiled before. In the 
|duction the author* say for example "A complete 
Jerscanding of the relationship between the relative 
iiency of denitrification and the variability of our 
SEL'g lies somewhere in the future". I think this sums it 
There are many conditions outlined which must be 
/ed, but they are not terribly well defined end seem, 
at least, not easy to be controlled experimentally. 




>st important feature of any industrial process is its 
^controllability. Parameters which sprihg to mind are 
:ature, p H , specific nutrients, etc. 1 know that 
process runs, and 1 know that biochemically the. 
‘interactions between two cultures are rather complicated. 
Where 1 see a problem, but I might be wrong, is how to keep 
the process on the rails. For example, what do you do if 





I'Aiimijri:s hi-; taiiac HiiUNi i:m ka. 
OH - 9003 Ntl^CHATlR, - *WtTlH«L*AC 
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the start-up does not happen or what do you do if suddenly - 
you accumulate the wrong eetAtolites ? However/ the people 
who work with the system must have a feeling of how well 
they can control it. They are the only ones who can really 
judge. 


X am asking myself why the process is conceived to be 
running in the fed-batch mode. The system is obviously 
fairly sensitive to fluctuetions in the composition of the 
medium. In order to minimise this adverse influence, it 
Bidad to leave a 30 percent inoculum level for 
^starting. P H control, the exclusion of oxygen, and jso 
gev hab$ to be done on the remaining two thirds of the 
medium in order to guarantee continuity in the 
Wanted^metabolic fashion. If, on the other hand, one would 

I 

s the continuous mode, wouldn't the corrections be only 
and wouldn’t the fluctuations be smoothed out ? At 
ge time p H control and essential nutrient adjustment 
’es) would give one a certain ltaverage to steer the 
down the right lane. Also in terms of PQ X yg M 
ouId be an advantage, because once having reached 
level necessary for anaerobic metabolisation, the 
pressure would never rise again and could certainly 
tuate into dangerous tones. 



to see you soon. 



Xind regard; and best wishes, 

I , 





I? - 

I s. 

<; 
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Si *j i ;n: 'or»e i* a arc rtlmle siori^e arc sta*:-up procedures are 
cesc r 'oea for me NCO nixes c-jliu^s sees. The den mi f/ing product 
from seni-cent Inucus firmentors is cotlec.es wi m a snail resfdual 
level of Nitrite stilt present in the effluent {1-2CO ppm nOj" ; 0 p pn 
-NOi"). Tne collected material is men immediately re.'ri senates a: 

0-- C. The residual Nitrite present at the tine of collection is 
completely reduced to n i Crpge.'-ous gas Py tr.e time tne stored seed coals 
to IS-2U*C, tne temperature at whicn active den I tn f ica 1 1 on ceases!. 


VC 


The principle advantage of tnfs storage modality is tnat tne 
storage form itself is tne ur.nan i pu la t ed product of this process and 
^Jpsl: requires no extraordinary preparative manipulations. However, unlike a 
a "dry'', low maintenance storage technique suen as 1 yopn 11 i n 1 1 on, which 

renders tne dehydrated product more-or -1 es s stable, tne activity of tne 
-$■»* 1 nydrated, rtfrigerated seed Changes with time. This change is 

rr, ‘ !ln i festeo primarily as a progressive increase (wien storage time) in 
' tne tine taken to canpletely denitrify fresn S£l once that SEL has been- 
Hfejgjl inoculated with tne refrigerated seed. Typically, seed stored at 0-4*C 
for up to two weeks and then used as a 3CI v/v Inoculum will denitrify 
WiMl tnat volume of SEl (NO 3 " « 200C ppm) witnin B to 16 hours under ambient 
conditions?. Seed stcred for 6 monens, or more, may take anywhere from 
30 to 60 hours to denitrify, depending upon tne initial viable cell 
count and quality of tne feed SEL. Sparging fermenters with N? prior 
to and after inoculation reduces the "time to start" by 10 to SOi, 
again depending upon storage age, viable count, an <3 SEL quality. 
Generally, however, tne older the seed, the greater tne percent 
reduction in start-up time with sparging. Thus, the comparatively 
retarded activity of older seed does not appear to be due solely to a 
loss In viasility w( tn tune, but also {and possibly primarily)' to a 
^reduced capacity to induce the required, Oj - sensitive deni tri f ica: ion- 
enaymes in the presence of an increasingly oxygen-saturated 
; envi ronment. Once me initial startup has been completed, however, 
"■^process operation (with regard to O-rates, cycle times, etc.) Is tne 
same for botn “young* and “old* seed - i ni t i a t ed reactors. 


it While re f r i gera t i on of “active* liquid product has been shown td 
be an effective and easily recoverable storage modality for routine use 
n tne short term, a more stable “dry* storage methodology such' as 
^yopni 1 iaatfon would be better suited for securing tne integrity of tne 
fijiOD’ process In tne long term. 


1000417478 


l The mixed culture continues to respire filtrate and Nitrite at a very 
slow rate even at 0-4*C ("maintenance respiration”' - see following 1 
report). 


2 No measures are taken to drive tbs system mrobfc (by sparging, 

etcT 


~ ) I wL if * I «■ I_rt«^i rjwm.ii r 1 1 * 
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Tnj complete diSSim Idiocy de ni tri f i Cd’. i Or o' Sil uncer 
jnjsrsoi: conditions n,js been c or.i i s ten t I y a eric n s1 - 4 t e-5 o»sr 
recent moncns in both Sabo'Atory (1) 4 ,id Pilot ?!*nt Fe-rentprs 
(2) using titf mixed culture of mtcroorgan 1 sns argjnally isolated 
fryn similarly Cenitrified SEL one year ago (3). thanis to tie 
co11aoora1 1 on of Or, Walter P. Hempfling, we new kno« tie 
principle participants to be ar. ATCC-1.1 1 <e , Cram {♦) Bacillus 
(species unxnown), and a Cram negative rod, AlcaM genes faeca 1 i s 
van. a;niinfi;am (a). Both organisms are native co soTI and a*re 
^^9*cc8 ioencicdi. Figure 1 ol agramat ica My depicts tne proposed 
ipP^re? pi ra :ory and metabolic relationships between tnese two 

t^acteria. As can Be seen, tie Baci I lus appear to be the primary 
P 5 " Senate util iters (and Nitrite producers) while tne Alcal Igenes 
"Ijj'.e tne predominant (sole?) Nf trice reducers. 1 Each of tnese 
|Pli@3S§54n‘sms snare several general environmental ana physiological 
requirements wntcn permit tnem to function and to participate 
fli%j||lora 1 na te ly in tnis process (as tney undoubtedly do in tne soil, 
th * t00,1 ' ::t0 ,e a v ** In tneir native habitat). However, eacn, 
P^Wttftese organisms also nas specific capab i I i t i es . requirements 

N l^gg/or sensitivities unique unto itself. An appropriate minimal 
Pe^ of acceptable ci rcumstances must exist for eacn organism to 
function successfully wi tn respect to mediating tne complete and 
pil!iiSi|s 1 ster: ci ssi.mi I acory denitri fication of SEL at a “reasonable'* 
.ssfi^ra t e. When one (or more) of these envi rormental or nutritive 
P^ondi C ions is not r i gn t, tneir adverse impact on each of these 
^^^^^nisms, and tnus on tne normal phenoneno 1 ogy of the HOD process 
; can,be observed as either a demmisned capacity to convert nitrate 
tn te Ni tri te to gas, or botn. 

JsgpS' Over the past six months we have made significant advances in 
llJbur^unaerstahding of the major operational and process parameters 
? of K03 ( S ,6). However, one of our greatest problems nas been In 
I'^gnxirg a better understandi ng of the critical parameters 
: reg^ding seed storage and a consistent process start-up. We now 
mat tne metabolic "acceptabi! i ty" of the substrate is one of 
l tne jnost crucial, factors In this process (as it would be in any 
ipsSSSSii")- Unlike a pure culture (single isolate) System, .in which a 
’’ s?i ng| e set of nutritive and envi ronmental parameters satisfies the 
homogeneous microbial population, our mixed culture system, 
composed of at least two s igni f 1 cant ly dissimilar microorganisms, 
necessitates that multiple sets of minimally-acceptable 
envi ronmenta 1 ana nutritive parameters be provided. Altnougn 
considerable lignt has recently been shed on this topic as a 
result of the recent experimental observations of the NOD 
laboratory and Dr, Hanpfllng, et■ al., (A) a complete 
understand!ng-of tne relationship Fetween tne relative efficiency 
of denitrification and tne variability of our SEL's lies somewhere 
in the future. 


1 Tne Alcaligenes are also capable of reducing NOJ to NO^I <5 
{persbnal COhimjnication from Walter P. kempfMng). 


1000417479 
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wn 1 1 e an increased level of understanding of these 
relationships has definacely advanced our ability to control and 
impl enent Our semi -conti nuous Ben i t r i f ica 11 on process, we nave not 
nad, until recently, a good handle on the critical parameters 
necessary for snort and long tern storage of the mixed culture, 
nor nave we been able to demonstrate repeatably and reliably an 
efficacious and rapid start-up procedure. 


In October, 1982 It became apparent tftat refrfgerated 
(denitrified) product stored for 15 months at 0-4*C coulo be used 
^successfully as Inoculum to re-start Che KCO process in fresh 
3&tei(3). Ho " ev8r > the t!me necessary to 'start” was slow (>aa 
^pjfftufi) and multiple trials were incons i stent. But this material 
r did start, and It was from this potnc which we began our study of 
^tne^ptimiiation of the refrigeration of bulk, liquid product as 
U^jy^rt-tO-modcr«te term storage modality. 

Remember, one of our principle project goals was to 
tigate alternative seed storage metnodologies and to define 
ive start-up procedures for the HOD seed (our previous 
II 1 ty to demonstrate controlled process start-ups was one of 
st significant shortcomings we had to overcome). fcs a 
, a start-up procedure was needed which would be: 





Straightforward 


Dependable 


3'. Reproducible 


a. Predictable 


5? Rapid 


involving a minimum of Special 
manipulation or methodology. 

having a high probability of 
success, 

chat each start-up had similar 

results. 

that the time-course and 

phenomenology of each start-up 
was predictable based upon a 
Urge data-base of previous 
start-up’results under widely 
varying conditions of “■ 
substrate and seed, and, 

tmt the start-up procedure 

of choice allowed for as rapid 
a start-up as possible within 
the confines or the 
microbiological: and chemical 
systems employed. 




i 
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3. 


Results and C&se rvit i ons: 




We began 6 / re frigeraci ng multiple, 2-liter aiiquotes of 
f resn! y denitrified produce for a period of several days to 
several months, The refrigerated product was then removed fron 
me coldroan at various intervals (representing different 
durations of storage) and added as a 101 v/v inoculum to sterile 
SEL feeds adjusted to pH S .8 to 6.0 and held at J6-J7*C prior to 
inoculation ( 5 ), The time to startl was generally poor, (even for 
'fresh" inoculum) and in the range of 36 to afl hours (or *ore). 
However, our continued experience running the mi xed culture in 
both $emi-cone 1nuouS and Patch fermentors soon elucidated to gS 
the mixed Culture’s rather stringent requirements for a minima! 
sustained level of excess respiratory suPstrate (Nitrite) during 
process operation, as well as during collection of product for 
future seed (1,6,7). ... 

Experiments conducted in tne cotdrocm on freshly.eo! lected 
(« 6 *C) product containing excess levels of Nitrate and/or Nitrite 
emonstrated Chat significant levels of these substrates were 
espired during cool-down of the culture. Typically, 2-300 ppn of 
ttrate/Hitrite could be reduced to gas during the first 1/2 to 2 
hours of cool-down, or, until the temperature of the mixed culture 
yas recuced to approximately 2VC.2 for this reason, the N00 Seed 
as always collected with a residual NOj” level of at least 100-200 
pm’s (wren possible) to avoid loss of tnis denitrification 
apacity (re-repression of the dissimUatory deni tri ficat ion 
enzymes). .... i._ . - 


However, simply satisfying the residual respiratory substrate 
^^.^r’equtcement of tnese organisms alone was not enough to guarantee 
t” "Theft, rtpeatasle and oepencable start-ups from refrigerated seed, 
jiere was something else. 



1 The time from inoculation to the complete denitrification of the 
initial (starting) "Paten" volume of feed SEL In the fermentor. 

2 Remember, these organisms are native to the soils of many of 

these temperate tobacco-growing regions where they grow under 
widely va ryl ng cl tmatic conditions. .. 
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Several rather ;'d;e r t csera:;onaI ai miss then became 
apparent to us. Unwittingly, we ftid been subjecting our stored 
tnocuiufii to two rather severs environmental snooks during our 
start-up procecure. firstly, we were instantaneously introducing 
cold (0-4*C), aoraan: seed into a compare:ively “not" environment 
(46-47'CJ and tnen asking it to “perform.". This sudden tnernal 
transition atone was certainly enough to perturb the roiled 
Culture.! Above and oeyond tnis. -e were also rapidly introducing 
a small volume of stored seed at a pH of 7,6 to 8 . 2 ? into a larger, 
bul< environment of feed SSL at a pH of 5.8 to 6.0, (anotner 
Significant e n v i ronir.en; a 1 snock^). 

Realising tnis, we modified our start-up procedures to avoid 
(as best as possible) both these abrupt changes in temperature and 

P%{8). 

1»• 

nt Hethodoloqy 

Denitrified seed, stored for some variable period (days to 
njtns) 4 t o-4*C, is now allowed Co warm naturally at rocm 

‘nature to between IS* to 20*C and is tnen introduced into a 
iTe^ilited “co!d“ volume of 5£U feed held at IS* to 20*C, The 
SEL nas also been adjusted to pH 7.6 to 8.0 to match the 
ii$hin 9 pH" of the stored seed (see discussion of the 
|e 1 a: i ons.i i p between denitrification and pH, reference 6). 

I^ntmore, the percenc inoculum used has been, increased (from 
CO 3c; v/v. Ten and twenCy-percent inocutum Start-ups (in 
were observed to be quite variable wicn regard to the length 
jjme necessary to start. It wasn't until 301 v/v inocula were 
Buoyed that nignly consistent and reliable start-ups were 
faired routinely. 



is a considerable body of literature on tne effects of 
abrupt thermal transitions on cne micraoial cell' cycle. The 
results rarge anywhere from mild delays In tne timing of cellular 
events, to cel li lysis. 

2 Remember, in the NOO process pH rises as den.i tri fication goes to 
completion. 

3 Abrupt and Significant cnanges in pH can have a manifolid adverse 
impact on many macromo 1 ecu 1 ar structures, especially on biological 
membranes, whtch' ultimately particpate In virtual ly all celil 
processes. 

4 under ambient conditions, without sparging. 
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The observed variability in start-up tiae using lower volume 
inocula under non-anaerobi: conditions is indicative of a ■ ■ 
pnenomer.on in wnicn same minimum population of "competent" cells 
IS requires ta successful!/ Initiate and complete prereoui s i te 
tasks ool 134 to ry to cnis anaerob ic dissinilatory denitrification 
process ( e. g. Oj removal)* Qxyge n Is known to di fferentia' 1 / 
innioit tne s/ncneiis of tne entymes of tni s patnway , especial!/ 
of Nitrite Oen/drogenase, wfticn mediates tne reduction Of hor to 
gas (9.10.11). 

Tne adverse impact of oxygen on tne progression of 
denitrification In "batch" systems using small numbers of cells 
has rectncly been demonstrated In tnls laboratory 0/ J.P. Kusel 
(12,11). These data are consistent wjtn our previous!/ mentioned 
fementor data and with tne recent mixed culture mode! of 
Hempfling, which depicts the Gram Positive population of Bacilli 
as being the oxygen “scrubbers". It is envisioned that under non- 
anaerobic conditions, the Bacilli remove (respire) the residual 
dissolved oxygen thereby making it possible for tne Gram Negative 
j' . to reduce NO^" to NO. Until this function is • • •' 
com pie fed," Hi trite will be converted to Nitrite, but Nitrite will 
not be removed to gas. Purging the system with Nj ■ Ar^ 0f 
TJTTves tne environment more anaerosic and alleviates seme of the 
constraints placed on cell number (of the Baci Hus sp.) greatly. 

Armed with a greater understanding of tne relationship 
between the mixed culture's capacity to denitrify and the state of 
neir transition into and out of that environment, we set out to 
examine the relationship between start-op time and the "age 11 of 
ne stored inoculum (storage age at 0-4'C). Approximately 80 
cold" start-up experiments were conducted using 3 C; v/v inocula 
under the experimental conditions outlined previously. The 
esults from these experiments are given in Graph V. The squares 
O) Indicate data from experiments in which there were known 
^documented) operational problems or mishaps resulting In 
|rt i f leal ly-long start-up t imes (including power failures and 
temperature controller failures). 
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Tr# circles (‘0) re;rjie"'t thtf 3Ct Inccvl J , Cbld SCdrc.gp (* 4 ; d 
from ire Pilot 9 ian; (see; femente rs TO and T-a) during toe 
rscer: NOD lesi runs of June-July, 1983. As you cm see, me 
fil between “storage age" d nd me 'time to Sljrf Is really quite 
good, especially in light of: 1} tne cnemcal variability of ogr 

StLs, 2) the “biological" nature of me system, ana 3) me 
variability in tne inittal cell number of tme seed used (Product 
collected from actively denitrifying fermentors may contain 
any«nere from about I to 5 t 139 cells/nl depending upon tne 
qua I 1 ty and original Nitrate level In tne feed SEL). Grapn 2 
gives tne "time-to-start VS seed age* data for equivalent 
aliquotes of Inocula of tne same storage age under “as-is* (e— #) 
||d Nj - sparged (a- — a) conditions. In eacn case, the Nj - 
barged cultures started-up faster, again demonstrating tne known 
requirement for anaerooiosi s. . 

X. • •. . ...... .. 

X”' | Tne form of tne data for “as-is" (non-anaerob fc J start-ups in 
^^^pns I and 2 originally led us to believe tnat start-ups from 
“older" seed were primarily cell-number limited -- tnat tnere was 
^^^irogresi ive loss in viability witn increasing age of storage at 
W-4*C. (That tne longer start-up times experienced with ‘older* 
tl^^d were a reflection of tne increased time required to-replace 
successively larger portions of tne microbial population lost 
IlS^i ng long intervals of storage). However, tne normalization of 
|tne ; data for tne Hitrogen-spargea start-ups In Graph Z argues more 
lilS$| re-repression (loss of capacity) of the Nitrite - removing 
^.enzymatic macninery than for loss of viability (altnougn there may 
'Xbe a small loss in viability also - but net to the level mat ve 
previously envisioneo). 


s i!§fi§itt It is Interesting to note tnat the data for all but one of 
^L!me^?i I oi Plant start-ups cluster in the low range of start-up 
^p|£es for tne ages of seeds used ( e ,g,, the same seed started up 
*n the ? 'lot Plant fementors man In laboratory 

■ " fers*entors). Tne only significant difference in conditions 

en tne laboratory and Pilot Ptant is tne fact that the Pilot 
Plani 5£L Is sterilized wimin me fermentors with clean steam. . 
|liliS^ te4m . "hicn is sparged through the SEl, sterilizes It, but 
f 4lso ; drives off dissolved gases, such as oxygen, thereby making 
PPI#l!ot Plant sterilized SEL coroparati vely more anaerobic- This 
effect is more prominently observed in 'older" seed which may have 
fesyaasl ecer saturation of dissolved Oj and a somewhat demfnlshed 

■ capacity to deal with it. Once a de novo start-up has been 
successfully completed and feedfng”5T me denitrified ‘reel* is 
begun, normal semi-continuous process operation can be initiated 
(perpetuated) and the same nominal dilution rates obtained 
irrespective of the original storage age or start-up time of the 
seed. 














ConeiuSions : 



Hew end', tne major «nvi rorr.enta! and metabolic parameters of 
tne .-tuned culture dre better understood, we nave oeen dole to 
demonstrate me utility of using tne refrigerated , denitrified 
product from or.e den i t ri f 1 ea t i on nun as seed for starting up 
subsequent oeni trt fitation runj, Tne time required to completely 
denitrify me original *bat:n“ volume of feed SCI in such de novo 
start-ups has been snown to be related to tne duration of storage 
at 0-<*C: tne longer tne duration of storage, tne longer tne 

interval to totally denitrify tne initial oaten volume of SEX, ‘ 



Generally, under ambient start-up conditions, seee stored for 
1 to 2 weeks will take 10 to IS hours to Start, while seed Stored 
for 4-6 months will take 40 to 60 hours to Start, sparging the d£ 
novo start-up environment wi tn S 2 results in a 101 to 501 
reduction in start-up time, depending upon the original storage 
age of the seed, (for seed stored up to 6 months, this means a 
total start-up time of not usually more man 2J-36 hours). 


Although this storage modality may not prove to be the most 
^efficient vehicle for long-term maintenance of the NC0 seed, It 
"joes have several Important advantages over other procedures. 


1. 






3. 


The storage fore is me natural (hydrated) product of 
this process and requires no special or extraordinary 
processing or manipulation to prepare ic either for 
storage or for use a inoculum. 

.The storage form can be used directly as inoculum to 
(re)estao 11$n active denitrification under non-strlngent 
(amDient) conditions in a rapid, depencaole and 
strafgntforward manner, 

Tne performance (den i tri fy i ng potential) of tne stored 
product Is known and predictable from: a) the Storage 
age of mat refrigerated culture, and b) the past 
performance of mat cutture in the fermentor(s) of origin 
(mere ts no reason to expect significant deviation, from 
tnis past performance! since this storage moda'Vity Is not 
subjected to any pc rturbat i ous man I pulat i ons). 


1 In an equivalent “qual i ty'", SEL, that Is, 
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On tne negative side, however. is 1) tne long-term, 
instability of tnis hydrated refrigerated materia) , 2) trie 
requirement to regenerate fresh seed at frequent (monthly) 
interva Is 1 , ar.d 3) its* suseptasi! i ty to spoilage as a result of 
an interruption in refrigeration. Storage at 0-4*C does not 
preclude continued chemical activity at botn the microti a I and 
envi rornrenta 1 (substrate) levels. Long-term Nitrate utilization 
^ studies in tne coldroom have already demonstrated that the mixed 
: ^r^afture will continue to slowly respire Nitrate and Nitrite at 0- 
(presumes ly, maintenance res pi ra t Ion). Chemical modifications 
to the 5£l also undoubtedly occur (remember, the pH of the 
!>-* refrigerated material is often in the range of pH 7.8 - 8.0). For 
i "°fTh|s reason, and to otherwise "protect - * the Integrity of this 
| in the future (both in the short and In the long-term) , a 

r morje staDle and envi ronmental ly Independent storage modality Is 
g||y||^ui red. In this context, lyopn i liza: ion would appear to 0e the 
1 Mgjyt efflcatious and logical choice. 


.j In lieu of this, J.P. Xusel has recently demonstrated that 

1 volumes of mlxec culture seed that have been successfully 
lyognilijed a$ 1:10 dilutions of the original product in a defined 
^PH&i-SEL) medium, can subsequently be used to start laboratory- 
^cafe fermentors after an Initial re-hydration/re-activation step 
®|l4). A joint program with an outside consultant/contractor will 
: *<jon be undertaken to optimize tnis long-term storage modality and 
to produce certified, lyopnilized seed for future N00 development. 


- 

1 If rapid startups (8-12 hours) are desired. 
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abstract 


The progress made to date to elucidate the piienemenological basis of, a.-.d 

operating and monitoring parameters r'or the Naturally Occurring Ceni tr if icat ion 
process (NOD) is discussed. 

Organisms indig/nous to tobacco have been shown to be capable of mediating 
the complete disimi1atory denitrif kit ion of our strongly extracted tobacco 
liquors (Scl) at irtdustria 1ly-acceptable dilution rates of >10*. Although con- 
e effort was expended examining the denitrification potential of a single 
v^olat#* pure culture (ATCC-1), the mixed population of bacteria originally iso- 
1 l^aSta^ -eei our spontaneously-denitrifying SSLs has been shown to be more reliable 
fastidious with respect to its use in an industrially-scaled process. 
p!$§S^|rat ional , process, and monitoring parameters are discussed in lighf'of 
1 ^Wsa^ry-sca led fermentation experiments. The optimization of start-up, tempo- 
rdp$MPf|d and shut-down procedures is also discussed. 



i 



V- ' 
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[^•ntCOfCTIQM : 

An historic!! overview of the :(aCur a 1 l y Cccurr; ng Ce n :; r i f i cat t pn process 
{N0Q) MS previously been qiven. 1 Although the original observations upon which 
this process was based were shown to be the result of the activity of a mixed 
population of bacteria, subsequent process development aspirations re-directed 
the laboratory effort toward identifying and utilizing a.single, pure culture* 

isolate upon which an industrial 1y-acceptable process could be designed. A 

IK. .. . _ ...... 

thec.%^' erant 3ac i 11 us (sp, unknown) isolated from ScL by the American Type 

Cifltur^Col lection and alleged to be a potent solitary denitrifier* became the 
the NOD laboratory investigations. Laboratory and Pilot Plant operating 
{cj^as were modified to incoroorate "aseptic operation" to accommodate work* 
the pure culture. However, a number of important questions persisted 
§krd to: 1) the true purity of the ATCC isolate, 3 2) the isolate’* 
int|gg|g!i§capacity to function, as a potent and solitary denitrif ier, and 3) the 
po^sfl|l e . perturbat i ons suffered by the isolate as a result of the methodology 
o^tllo^eijjdur i ng isolation and 1 yophi 1 i zat ion at ATCC. Laboratory and Pilot Plant 
expertm*jjts failed to verify conclusively, that the pure culture that was sup- 
pliftPwiPM by ATCC was indeed capable of reproducible start-ups and complete 
den'i tri f i|at1on. As a result, our attention turned once more toward the mixed 
cul^reffom which this isolate had originally been obtained. Subsequent experi- 
menH^fwdth both the mixed culture and freshly-isolated ‘’pure" cultures of ATCC- 

1-1 H<§e 5 trains ^ 6ram * aPld Gr4m -variable" bacilli repeatedly demonstrated that 
l) the mixed culture was apoarently a more reliable and more potent mediator of 


L. 3anyasz, J. , ProJ. 1904 Annual Peoort, May 21, 1932, Accession *82-159. 

2. Ibid. 

3. Op. cit. p. 3, and recent observations. 

A. Uydess, 1. L-. ”Oenitrificati onmemo to J. 3anyasz, October 7, 1982. 
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comp 1 et e d i ss imi 1 atory den i t r i f i cat i cn than A7CC-1, and 2) that ■nil* ATCC* - 
like organisms nay be caoabl« pf complete denitrification under certain condi¬ 
tions, «e d i (in* t ^.understand enough about , the (unique?) requirements of this 
elusive capacity to utilize it within the confines of our physical planning to 
develop, engineer and. implement an Industrially acceptable and cemmercial1y 

feasible N00 facility for PH USA. In lieu of this, we proceeded with our \nves- 

. - .■ * •». 

tigations using the misted culture. However, several crucial questions still had 


answered: y ,• t tivts Tti ' {n...-.vt.m. -gi}. twf tt3 ..he'd/ or:'" **■ 

^^lould the mixed culture be proven to be a.reliable and potent denitri- 


.,'4 


suld straightforward, dependcb'.e (predictable) start-uos be demon¬ 


itrated from "stored" seed?. 




g. Would the mixed population remain stable over long periods of growth and 
f I denitrification with regard to: . . '• 


4 ‘ it'S microbial composition (population consistency), . 

it's ability to sustain active denitrification over long periods of 
time, and, 

the quality (variability) of its product? - • 

LJjuld an industrially acceptable process be demonstrated (e.g. >L0X 
NlMll^ ut ’ on rates) using the mixed culture? and, 

|pp|&$ild the mixed culture cope with the variability in quality (compos 1- 

of our S6U? 


The following report summarises the progress made in answering these ques¬ 
tions over this past year. Portions of “his document are abbreviated due to the 
detailed coverage of some of these topics in recently issued special reports and 
.memos which are referenced or appended herein. 


-2- 
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results a*q osservahqks : 

A. THE 3ACTi.aU: 


Copy 


The Naturally Occurring Cenitrification process (N00) as originally 
observed and documented by 3. Semp s at our ?irk-30Q RL facility, was shown to" be 
mediated by a mixed culture of bacteria. Cur own light and electron microscopy 
observations confirmed this, and further elucidated that the mixed population was 
apparently composed of both Gram (♦) and Gram {-) reds of diverse morphologic 
lygilPl as well as some Gram '(*) cocci and spores. 6 At about that same time, the 


iVwrfts^n Type Culture Collection facility (ATCC) isolated and partially identi- 
Gram (♦■) and/dr Gram variable bacilli (species unknown), one of which 1 
0l£|$tl973; our ATCC-1) appeared to be the predominant denitrif >er. 7 However, 


S^ffe'^lent investigations within PM RiO were not able to consistently show that 
Jf^pffophil i zed pure culture as supplied to us by ATCC was a reliable mediator 
Jp^ftf^ccmplete denitrif ication (to ni trogenous. gases) of our Sets.® An immuno- 
f^^l^enct assay employing specific antibody made to ATCC-1 developed by PM Si3 
I i fl did, however, confirm that this bacterial (antigenic) type was a 
,maj^j^Gomaonent within the mixed population. However, such tests as these, 
although potentially powerful tools, only verify the genetically-specified 
antigeoJe “fingerprint" of an organism's surface, and not the physiologic caoaci- 


je organism itself. 


a. Semp, “Exploitation of ,‘iaturally Occurring Fermentation," memo to 
C. H. O' Donohue, Nov. 19, I960. 

6 . I. L. Uydess, EM observations, Lab Notebook 754S, 1931. 

7 . Malik, V. 5., personal conmunicatian(s), 1932. 

6 . J. Sanyas £, Proj 19QA Annual Report, Acc. No. 32-159, 1932. 

9 . £. Taylor, " (mmunoreactivity and immunofluorescence of ATCC-l,' Special 
Report, Nov. 1982, Acc. No. 32-237. 

io. r. w. McCuen, "Production of Specific ^/itiserwa using ATCC-l," Special 

Import, Feb. 1933, A c c. No. 33-054. 
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<ls our investigations shifted to an examination of mixed-culture real¬ 
ised denitrif *cat ion. «e recognized tne need to verify, as best as «e could, me 
cocoaSit>on and stability of this heterogeneous mixture of bacteria during pro¬ 
longed periods of growth and denitr i fieat ion. Ho-ever, our in-house tools and 
expertise were not particularly extensive In these areas. As a.result, we 
initially had to rely upon rather limited characterizat ion techniques, including 
a) \ight microscopy, b) the Gram stain, c) colony morphology on agar plates, 
and bank of biochemical test media, all in conjunction .with .our daily • 

ob$e|y-attwns and data on the "quality - of denitrffication in whatever experimen- 
ion was being examined at the time. However, within the, confines 
iatively simple tools at hand, we were able to verify that .the over- 
of the mixed culture (with respect to the apparent ninber or 
1 ly-di f ferent participants therein) had not changed significantly overs 
ur months of more-or-leSS continuous growth and denitrification in 





3 4!5or ifa 

l^cal e 

t ionsUsazaft 

; £ed to 

presence^^ 

!■.- Gr am 

port i QrT'bT 

” the t 


presence G-- ,m ( + ) to Gram variable ATCC-l-lfke species which comprise a major 
portiJnoT"^the total bacterial population. Additionally, the Gram stain and 
various othlr morphologic, cultural and biochemical tests also demonstrate the 
eantiii ye d pr esence of both Gram negative and Gram-variable rods, and apparently, 
Gram U)iva g iable cocci. Each of these morphologic types have recently been 
isolated and partially characterized by Or. Walter 9, Hempfling, 11 a collaborator 
and consultant to the current MOO 3ioengineering program. Additional information 
on the taxonomic identifications and physiologies of these organisms will be made 
available once the preliminary findings have been substantiated. 


11. Department of Biology, L'niv. Rochester, Rochester, NY. 
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I. Calculation of Hsu < ■/ a I an t Dilution Sate in a Semi-Can;:rupus $vste-. : 

3efnr» presenting a description of the prccess itself, it would he 
hilpfu! to first set forth and explain ho- -» calculate (Dilution Sat* (0-rats) in 
the laboratory. The term "Oilution Sate," as it is used in the Suit of the 
microbiology literature, primarily addresses itself to a description of the 
throughput (or fractional volume changes per hour) of a continuous culture system 
4 fixed (non-varying) tot at_working volume (such as a Turbidostat or 



femostat) . The formula for 
;ionally been jiven as: 


calculating the ’0" rate of such a system has 
0 * f/v where "f" is the flow rat* of substrate 
per hair (in and out of the system), and “v“ is the fixed working volume of the 

X»i. X«V '■■ I ■ 

* This also implies that there is a fixed population of niercorganisSs - 
:t number being defined by the specific growth rate under those conditions 
jurats and environment. In this program, however, we itnew that we would be 
d |jng with a semi-cont i nuous “fed batch" system in which a given volume of 
iibstrate would be added over seme defined period of time to "X-volernes" or 
a |uisly processed substrate ("heel") containing the active culture of bac¬ 

illi s , then, specifies two major departures fren classical continuous 
c^Ture^r.ethodo 1 ogy. 

first, we would now be dealing.with a continuously changing (in- 

c P) working volume, and second, a necessary and nore-or-less concomitant 

iniTT*TS'|i in the total "working" population of bacteria. Thus, our "blac< box 

isn't constant, but dynamic. (We would, in effect, be adding X-volumes of fresh 

substrate per unit time to an ever-increasing working volume; dv/dt frem T q -o 

T ) A$ a r»sul t , we decided to modify the classic dilution rate formulation 
final 

to better suit' our operational and functional needs - after all, our primary 




12. Herberc, 0-. H ii- * 1 - £±i- M(era > SOL-622, 1955. 
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interest -as to most accurately describe _our «,orkin.g system. Ji tho-g.-. -..v: 5 -c .j- :2 
b« 5 t ie done by integrating :n«*e changes in ;re actual worfcing volume with time, 
«e decided to acproa imate this by simply using the arithmetic mean filling 
(working) volume half-way through fill as "v". We rationalize this because -e 
know that “the system'* doing the wore only attains it's true total working volume 
when it is finished filling, and in a majority of instances, the work has been 
completed (or nearly completed) by the end of the fill. Thus, seme constantly 
yy|g volume (dv/dt) tnat is almost always less than the final full volume is 
Ting almost all of the work. This is diagramatically represented in Figure 1. 

furthermore, we also know that in other instances, the total cycle 
tTme cjn be longer than just the total filling time (our process isn't always 
exactly -hen the fermentor is finished filling, thereby requiring a tost 
inishing period). Thus, we also could not simply use the value for^ the 
addition of substrate per hour ("f") either. Instead, we settled on the 

! 

^wing formulation: 

f t * 7 c 



’ave 

is the total volume of substrate added to the fermentor during that 
f i P*. the replacement vol ume); T^ is the total time for that cycle (fill 

time * Jinishing time; if not “finished'* by the end of fill), and is the 

mefnfuU (filling) volume of the fermentor ( e.o. . volume of the “heel** ♦ half 
thj replacement volume). If the time required to discharge the product were 
substantial, it too would have to be included in the value for the total cycle 
time. However, since our 1aboratory-scale fermentars can be discharged in just a 
few minutes, we have not included this value in our calculations for “O'*. 
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2. Process Chemi y : 

Since we have recsntly bccur.entaq -,n detail both [) our experience 
over the past 6 months running the mixed culture in shaker- f) at j jnd laboratory- 
scale f er-nen tors, 1J ■ as -,#11 45 2) what we currently understand to be the 

major operational, process and monitoring parameters of the mixed culture 
denitrificilion system 15 (Appendix A, attached). we will outline only the rele¬ 
vant data and observations here. Otherwise, any additional information regarding 
th£'fics of start up and shut down procedures, etc. may be obtained from 
either the aforement ioned or following referenced materials. - ' ■' * ■ ' 

•. • •• • • ■ ?: := ■! 1! t, r•••-■■ 


One, or possibly more of the bacterial strains in our mixed culture 
he complete dissimi latory removal of hi trate-Ni trogen to fii erogenous" 
process is thermotolerant and anaerobic. Although some question still- 
s - - t -ncerning both the positive and negative influences of micro-quantities 
en during the initial start-up (induction) period and throughout normal 
operation, no extraordinary steps are taken at this time to exclude 
this system. It will probably be seme time (months) before this 
point is more adequately understood. Independent of this, the mixed 
cui tlrFlBfcears to be able to cope with rather wide variations in the "quality" 
of iIPIPfniica1 and physical environment, as demonstrated by its ability (within 
l imi tffflpfiSgrow in, and actfvely denitrify our Park-500 SEL$, Recent experiments 
with rrnvgve component Sets produced in the S£0 Pilot Plant 15 have helped us 
characterize one of these substrate quality “end points'* with regard to the 
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' I'*-/ of ine major 5EL blend constituents • Spec i f : c 4 51 y, ICC* 3u.-!>v 

3 right and Oriental lamina Si'-S were found ;p 5a taff-ely ;cor Substrates fz- 
aath growth and denitriffcaticn, -nil* ICGS 3urley and 3rtgn: stem SEls «»re earn 
found to be good substrates for growth and den i :r i f ic at ion. • 1 These observations 
-ill be a i sous sed in rapre detail in a later section. A! tnciign we do not as yet 
fully understand the physiological (biochemical) basis for the adverse impact 
that each of these lamina Sets had on the performance of our microbial system, 
the observed effect was significant and reproducible, and helps explain (and 
predi^^ij how the blend composition of current and future Sets would impact upon 
nitrification process. We are currently collaborating with other SiO 



to elucidate the biochemical basis (with resoecc to stem and leaf 

chjmistr*/) for these observations. 

Aside from the positive or negative impact of nominal blend ccmposi- 
our system, there also appear to be other chemical and/or physical 
j |=('arggsg|*s within S£Ls of the same apparent blend composition which effectively 
rtjdSKr them either ■'good’' or "poor" substrates for 1100. HPLC and Other inalyti- 
c* 1 ■ ?c"'higues have not, as yet, yielded discernible information on chemical 
d i fft 'e’ndas between apparently similar substrates (Sets) which could be directly 
{or **£i iao 1 y) correlated to observed changes in the rate of den 1 trificatian (and/ 


orfgnf»W|} 1 thus "throughput" (Q-rats) in these substrates. Previous observe- 
consistent disappearance (utilization) of certain organic acids such 
jjacld during active qrowth and denitrification have not been made', per 
far in these studies, although our H?i.C data do show that there are 
observable differences between che organic acid profiles of various feed Sits and 
chose of the resultanc denitrified products. However, -e do not as yet ’<now what 
these compounds'-are, nor do -e understand how their relative presence or absence 
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affect tne growth ir denitrif icaf.on capacities of :.ns* organisms. . s 

ho-ever, tne dse-.ner:id cisa-valien that tne relative Quality of :*e S£l dies 
direct'/ influence the rate 3 : deni trif icat ion in that S£L. * ■•■' 

Normally, when everything is "right," tne incoming feed Nitrate is 
converted to ,'ii trite at about the Sine rate at which the feed is added to tie 
femencor. Therefore, there is normally no appreciable accumulation of residual 
Nitrace during the fill period ( e .g ■ ,' usual I y oI50 ppm). .Nitrite, (:<0,'), 

other hand, usually accumulates to seme low-to-mcderate residual level 
tfurfn^fill CSO-250 ppm), but is then converted to gas (N z O or ,N Z ) o y the end of 
(^ir fr^r shortly thereafter (15-30 mih). This is best demonstrated by loading at 


?- 5 

a'njJ^ cM?ring individual cycle profiles for .Nitrate and .Nitrite during "good'' 
||and • , oad'' (slow) cycles. Figure 2A shows a cycle profile for a typical 
’[’cation cycle during which time the Dilution Rate of the fermentoK was 
).L5 and Q.ZQ hrs' 1 .. Figure 23, in turn, shows another (later) cycle 
|1 e for that same fermentor during a period when the 0-rate fell below 0 . !0 
^s you can see, the phenomenology of Nitrate and Nitrite removal for 

yC’es is substantially different, and indicative of a functional problem 

ss- 

~^rt of the microbial system in dealing with either converting Nitrate to 
NilHTT\.Nitrite to gas, or both. Furthermore, it has also been our experience 
th|P|^r ansi tion from "good” to “bad” cycles occurs most frequently at the time 
ofHols&ortly following) the introduction of a new batch (new pick-up date) of 
5 cl?"tn^cP the system ( e, q ■ , again, indicative of some qualitative difference in 
our ScLs -hich has an almost immediate impact an the denicrification capacity of 
tne nixed culture), The rapidity with which this adverse impact on den 51rif ic 1 - 
tion and 0-rate is observed is 'dependent upon several factors including.,. 1) 
the previous "health” and stability of the System prior to that Set's introduc¬ 
tion, 2) the actual amount of that material introduced into the system (the 
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concentration o' new 5cL that the system “s»»s” during feeding of ;ne iCt, ;tc or 
73S heel), and the magnitude and nature of the prpjlem »tjh that 5 £ L. for 

now, it <culd appear chat there are several potential prsolem areas with respect 
to the '•acceptability* of our Sets: .- 

1 ) Chemic a 1 problems ; manifested as either insufficient levels of 
required metabolic substrates to support tie growth and denitri¬ 
fication of that bacterial population, 

2 ) An_ unf avorabl e ph ys i ochemic a 1 environment; which inhibits or 
■ interferes with transport and/or energy coupling'‘ phenomena, 

such as the presence of inhibitors of bacterial metabolism 
and/or respiration, or, • <••»-. «• 

The presence ojf al temat i v° metabol ic and/or respiratory sub- 
Strates; which directly or indirectly Interfere with the utili¬ 


zation of NO j- and/or N0 Z ‘, 

Although it is difficult to say with certainty which of these is the 
t of our problems, it does appear that the lack of appropriate levels 
and/or the presence of alternative (competing) substrate are prime 

However, when the environmental conditions for growth and respira¬ 
tion J^Fpa%rable, the mixed culture can demonstrate an appreciable aptitude for 
rii:rat£' anf^iitrite removal. Fiqurss 3 and 4 show the individual cycle times and 
resultant 0 -rates obtained running the mixed culture in Park 500 SSLs with feed 
Nitrate levels varying between 2200 and 35QQ ppm. As you can see, the mixed 
culture was able to maintai.n a dilution rate in excess of 0.1 throughout most of 
this oeriod of varying Nitrate concentrations. However, on other occasions, when 
unfavorable 5£Ls were introduced into the system (such as 10QX Surley lamina 
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S-L). Q-rite deteriorated Sh'rply'sccn after its iiJi'jc.i to t.r? Sys;~-. 

(renemoer, the dilution effect). 

An understanding for and appreciation of the magnitude of dependency 
this system has on the quality of its substrate is crucial to attests to utilize 
it in an industrial environment. Our StLs do_ have the potential to vary in 
chemistry and day-to-day consistency, and this has a direcc effect on the 
throughput of this system imegardlsss of how 1arge or how small the operating 
ypf‘tam#j are. We must endeavor to identify those variable ScL components that art 
!«pbft$ible for this biological impact so that we may either; 1) optimize SEL 
tpSSSi^ion to avoid (or ccmoensate for) these variabilities, or 2) supplement 
!s with these materials (organic acids?). Furthermore, we also have to be 
predict the operational impact that certain StLs will have on our system 
their introduction into it. This would also necessitate the testing of 
dend changes In a laboratory or Pilot Plant situation as support for the 
jn of such a facility. These unknown variabilities can have an even 
adverse impact when poor quality SSLs are inadvertently used during die 
trt ups. Having to cope with the adverse impact of an unsuitable environ- 

A . • 

itefnt is one thing when the culture is "up and running," but having to rely upon 

^voV.vv.-.xv 

initial start up from stored feed, is quite another. 




3. nitrate and Nitrite Removal : 

Spec trapho tome trie and GC “headspace’* analysis of actively denitri¬ 
fying fermentors have demonstrated that the feed .’litrati (and resultant Nitrite) 
are completely removed to nitrogenous gas (N z 0 and/or N z ). However, the rela¬ 
tionship between which'specific off-gas (Nj or NjQ) is the major_ or sole nitro¬ 
genous off-gas product and the 0-rate of the operating fermentor (or initial 
concentration of Nitrate in the feed) i$ as yet unclear. We have observed oh 
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rtLT.srC'jS OCC i S ions that apparently ''ecuivale,nt J fi.-rr.entsrs (ooeraci/ig at the Si - S 
Q-rate) .nay have significantly different off-gas profiles -1 :.i -esoect to the 
presence and/or ratio of N z and N z 0. Aside from n z 0 and df a , the on!/ other off¬ 
gas product of significant concentration (>IS) is COj, -tii cfl apoeirs to 
predominate ( >5Ci of tine total off-gases) --hen the Q-rate is poor (<C.i). This 
is not particularly surprising since one would probably not expect to find much 
Nj Or N jO issuing from a ferrentor that isn’t removing NO } " to N0 2 *. or MO z ~ to 
gas. ‘ 2C off-gas profiles can be used to monitor the status of the 

operating system or predict an impending problem, has yet to be seen. More 

r—^ 

spec i^i^lj^formati on concerning off-gas profiles for actively denitrifying 
femenAarW§as -ell as the determination of tne specific Meat of Reaction for 
Mi tra^^^^ersien to Nitrite, and Nitrite to gas, can be obtained from thf 
refer^aasagiif h’atson, 0,, as well as from that of Martin, P. and Counts, M. t. 


.MPLC and Analytical Data: 
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'.Although previous studies 13 reported that Malic Acid was frequently 
consumeS-^Zthe mixed culture system during periods of active growth and denitri- 
f(Citi<^5^«4snt hPLC determinations of sterile PK-500 feeds and their subsequent 
danitrtTTed products have not proven this to be characteristic of the current 
sys*em,;*^ndwever, we have observed significant, fluctuations in the various 
{incluJnvf^ofganic acids) peak heights of our pre- and post fermentation HPLC 
prof; 1«?iliese encompass both increases and decreases of pre-existing (feed 
profile) oeaks, as well as the appearance of new peaks, presumably the result of 
the metabolic conversion or degradation of other materials within our feed JcLs, 
Although we nave recently increased the spectrum of our known standards (to 
include Acetic, Propionic, Sutyric, Malic, Lactic, etc-), w e have not, as yet. 
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12. See 3anyasz, J. , Proj. L 9 CA Annual P.esort, May 21, 1982, Acc. ^0 . 82-159. 
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been able to make any meaningful cprrj Lati an j iet-een efficacy o' ; ;r , ;r; .-.. 
cation (0-rate) and these prs and :os: deni t.-ificadon organic ac;d jrsriias. :- 
li ; nt of the mixed culture mturj 0 f cur system, the ooserved fluctuations i- 
crganic acids could easily reflect tde ccr.plex nature and interrel at ions.n ip c f 
the various microbial metabolisms Qe i ng expressed within an equal I / complex and 
ill-defined substrate, our Sol. Sane of these plant-derived materials in our 
SELs ar; .nos: certainly principal metabolic substrates for one or several of 
bt£>ese^ bacteria. However, other microorganisms within the mixed population may 
producing more of these same (and/or different) materials as they metaho- 
|V+fe |th»ir specific substrates. Hopefully, we will be able to elucidate more 
?aboutlthis in the near future as more is learned about the physiologies of the 
^^^^^dual participants in this mixed culture of at i croor ;an 1 sms . " 

W^sssssssl Data generated in col 1 aborat ion with the Analytical Division, has 

bel|ieA verify the following with regard to the ranges of conditions within which 
mixed culture wilt continue to grow and denitrify in actively denitr i fyir.g 
i o r s : 

a• Ooeratinq pH : 

The "running" pH of actively denitrifying fermentprs has been 
s ^gp be dependent upon 1) t.he blend composition of the feed SEl (with 

r to its "as-is" pH and buffering capacity), and 2) the original .‘titrate 

1 the feed. The higher the original feed .'titrate level, the higher the 

it "running" and "finishing" pH of the actively denitrifying fernentor. 
pH with respect to blend composition, is primarily determined by the relative 
quantities of 3right and/or 3url»y lamina, and the relative ratios of lamina vs. 
Stem. This relationship between SEC pH and blend composition is known, and has 
been documented previously (G. Sokelman. 1932). However, there are still certain 
aspects or" the chemistries (buffering capacities, etc.) of our SELs wnich are 
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Still urt't."iC“n , which do dpeean to have S 5 ignifioant impact tiort tne - 
culture's iSility to grow jna/cr denitrify «th; n toese mater i ai s. A 6e;;»r 

understanding of the nature of this variability in SEL chemistry is paramount to 
our being able to predict and possibly compensate for ho- --eli some SELs -ill run 
in our mixed culture denitrification system. 


b. SEL Total Solids: 



Experiments were conducted to determine if the mixed culture 
coufd cot^inue to grow and actively denitrify within SELs having elevated solids 
|o accomplish this, Pic - SCO CEL was added tack to standard Pk-SQO SEL to 
total solids level in excess of 152. These high solids {and high 
-ere then fed to an actively denitrifying fermentor running up to 
‘ion 7-82 solids (?k-50Q SEL) feeds. Although the initial addition(s) 
“'j'n solids feed to the 502 heel of the fermentor diluted it somewhat, 
succsf!^T|y!^ 30 S volume additions soon elevated the "working” solids level within 
the iUrnen^gr to approximately L42, The .‘titrate levels of these CEL-forti ried 

SELs -aY'-sa] so high, and in the range of 3500 to 4000 ppm. The mixed culture 
con: igrow and actively denitrify these high solids/high NO 3 * SELs up to 
and including a level of 142 at dilution rates in excess of 102. However, it is 
not known -hither this can be accomplished within - all composition SELs.^nor do «e 
know point what the longevity of this denitrification capacity would be 

within 1 such high solids Sets during long term operation. The total alkaloids 
levels within these high solids SEL feeds -ere also elevated, and were found to 
de about 3.0 - 3.52 in the resultant denitrified products. 
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5 . fi ;3 St 1 . Ml 7317 - : 

investigations -ere also conducted to determine the effect of »iev>- 
1 , 

ted feed Nfr\re (NOj") levels on the operational consistency of an active!/ 
denitrifying fermentor. To do CTi > s, Potassiun Nitrite (X ?I0 z ) was added in 
successively higher concentrations to our SEL feeds prior to sterilization to 
obtain reed NO^* levels between JCO and 1000 ppm. These .Si trite-fort i f ied SELs 
were then used to feed an actively denitrifying fermentor. Within forty-eight 
hgyrs, SEL feeds with Hitrite levels in excess of 600-300 ppm were being denitri¬ 
fies? without any long term perturbations to the throughput of the fementor 
(whrtch^ncinued to operate in excess of a 105 dilution rate). 


i. SEL SLE.'IO COMPOSITION: 

a ■. - » 

. 5 * 

•'•••" One of.our foremost project goals was to determine the effect of 
changes in blend composition on the denitrification capacity of the mixed cut- 



Ith the assistance of Grant Gelatly and the a&0 Pilot Plant crew, 10CX 
:ight and Oriental lamina CEls were produced, tpgether with 1005 2right 
and 3u _ i?y stem CELs. Each was then diluted to a 7-35 solids level, fortified 
with to * 2500 puns, and introduced into activel y-dsni trifying feraentors. 

As r^'fl^i-o-T^ed previously, the 1CC5 stem SELs (3urley and Sright) ran well, while 


the -1005 lamina SELs (Surley, Bright and Oriental) did not. In fact, the succes- 


SlvePllfPUon of the 1005 lamina SELs to the actively denitrifying fermentors 
r*su?lll|f'fl a more or less immediate deterioration of the dilution rate from well 
abovl^fllP^o well below 105: The mixed culture denitrification system does not 
appear to be able to handle LCQ5 lamina StlS. Mixtures of these L005 lamina and 
stem SELs will be examined in the near future to determine end_points for the 
maximum 5 lamina content in SEL that this microbial system can run. Such experi¬ 
ments as these would be useful in determining the impact of future blend composi¬ 
tions changes on the N00 system running at Pari<-500. 
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Although it has ;-“vi ovsIy teen demons traced that tnis sys;im re¬ 
quires no exogenous additives, recent experience Has shown that a slight upward 
adju 1 C“ent of tne pH of our sterilized feed Sets generally promotes sors consist¬ 
ent process operation *r,d better throughput (alt other factors being held equal). 
As a result, l 1/2 CO 3 mis of 3GS Anunon i tfn Hydroxide are currently being added 
to cur sterilized 5£L feeds to raise their post-autoclaved pH frsm about 5.2 to 
approje'rate 1 y 5.0. Alternative bases such as KOH and DAP have also been used in 
a similar “*nner with equal success, although the prolonged use of OAP-adjusted 

feeds i Id i"m;$u1t in the build-up of large quantities of a brittle "scale" on the 

$ 

inside the process fermentors necessitating frequent cleaning - thus, incer- 
ruotior. of t ; »Je processes. 

; ; experiments conducted in the winter of 1932 using '82 blend ccmposi- \ 
tian demonstrated that higher Q-rates could usually be achieved by 

S^o 1 erert:rg lew NO j* feed Sets (1400*1300 ppm) with additional quantities of 
:(>r j: j : 'itvaci-g such feeds to a *2500 ppm (■*•/- 300 ppm) level using K.'iOj 

resulted i.i higher and more consistent 0-ratas. However, we currently find that 
mixec culture system runs equally as well on ‘33 blend PSc-500 SELs having 
’as-i s" ^ v£.£.^s levels anywhere between *UC0-Z400 ppm. Higher nitrate levels 
(>3cco (ter % or may not run better, but we now '<now this to be highly depend- 
enc upon ®fchemical quality of our Sets as metabolic substrates for the mixed 
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yith 3-5000 ppms NOj* have been run at dilution rates in excess of 
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3. 5 URT.W MO SHUTT-OCWt PaoCSOCflSS : 

The spe'eir’tc details of our current operating process including 
:ir:-uo and shut-down procedures ire given in our .March 31, 1983 memo to 
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Or. J. *hidby, appended herein (Apperdii* A). experiences wi tn ic; . ic~. 
inoculum "batch" surt.ujs tuvs ti <en us a step further 5/ demonstrat i ng (: 5 y *) 
ha- critical ly-deoendent such is_ novo batch start-ups are ucon 1) the jaac: 
level of inoculum used (thus, number of viable microorgan isms within), 2 ) it's 
pas: history with regard to age and ''condition," and 3) the temperature of the 
start-up. It now appears that although "older" seed ( >2-3 months old) will start 
up, {albeit, slowly), newer seed is usually more reliable in chat it invariably 
st^K-ts no faster. Furthermore, independent of the relative quality of the stored 
seeb. "d-. niietiort of the percent (viable) inoculum used at initial start-up 

maxfSu.fM the chances of success. tt is now evident that successful (reliable) 

l » 

sho$Ut*m start-ups {«24 hrs) from refrigerated seed are highly dependent upon 
the s-pFliN$f?!C ! Of a critical minimal population of viable and “competent" micro- 
organ i upon which the functionality of the entire microbial population 
depends ®$Ser the unique environmental pressures of a low level inoculum (ia-3Gt) 
batch *•_ ar;-up in chemical ly-vari able ScLS. We do not as yet fully understand 
the hiiis ‘or these observations, but -e do hope to be able to more fully eluci- 
datey^^n ;henemena when more is known about the metabolisms and proportions of 
;n» inf 1 Jpel participants within our mixed culture. Add i t i ona 1 ly, w* now find 
cold /: novo batch start-ups to be generally more efficacious than those 
previously Implemented at 47*C. Currently, refrigerated seed (stored at »4 C) is 
allowed to warm at room temperature to 1M8‘C and is then added as a 30S inocu¬ 
lum ti a,fterile fermentor containing 7 Is of cooled (»16-13*C) sterile Set, pH 
5,3 to 1300-2200 ppm ilO } ". The optimization of consistent and reliable it 
novo star-.-yps from inactive, stored seed stilt remains one of our chief goals. 
We are currently exploring alternative techniques and procedures for attaining 
this goal. 
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9. rroquCuOk c- s;;o e;r the Ri3 rh.qt ria.vt star:.!,’? ; 

tn March 1933, start-up inocula {seed} -as produced in tne Ubor*- 
t or/ frcffl Pilot Plant SEL, the composition of which was generally modeled after 
the 1532*33 ?ic-500 SEL blersd compositions. Approximately SO-iOQ liters of seed 
were collected aseptically in 2 1 aliquots and stared at 2-A"C. Several samples 
of this seed have recently been used as 301 inocula to successfully start up 
fermenters in the laboratory. 



CHARACTER 1 ZAT [Qh OF THE .HUSO CULTURE ; 



Experiments are currently under way In collaboration with Or. Walter 
ng. University of Rochester, MY, to elucidate the identities and 
Of each of the microorganisms within the mixed culture. This informa- 
e used to further optimiie this process in the future. ' 
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CCsCL'JStChS and si^.^ar : 

1. The nixed cvjl «ur* of top acc 3 - identical nicrccrga.n s 5.15 has Seen snc*n la j 
stable and potent mediator of the thernoto! errt, anaerobic dissini1aoory 
denitrification of our Pfc-500 Sets. 




2. Industrially acceptable dilution rates in excess of ICC volumes/hr have been 
. demonstrated over prolonged periods of operation in the semi-continuous .node 
:vi .g|piiir a wide range of SEC conditions including: 

lr 

a.”^ .Vi trate-N levels between 1400 and 3200 ppm, 

I' ^ 

reed Nitrite levels up to 800 ppm. 

^§^|pTo:il solids levels to lac, and 
pililfsfttoial alkaloids to 3.OS. 




3.1 iabi 1 i ty of process operation, temporary hold, shut-down and re-start 
f^j^e--j> etivat 1 on) procedures has been improved substantially as a result of an 
wLa&r^ased understanding of the impact of substrate (Nitrite) and environment 


(tjggper ature) upon the mixed culture. 


■We continue to investigate the phenomenological basts for both problematic 


f i cac)Qus de novo start-ups from refrigerated seed. Progress has been 
^ry|yy|: within the limitations of our current understanding of this process, to 
improve start-up reliability by l) increasing the initial inoculum used to 
3 or., and by 2) avoiding sharp thermal transitions (shock) at the time of 
inoculation by emolaying a cold, 13 * C start-up procedure similar to our 
1 aboratory short-term operational shot-down and start-up procedures. Alter¬ 
native procedures are also being investigated. 
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5. tx5eri“ents on the impact of individuaT (LCCS) ScL alsng cimponenrs =rt .vco 
rtdve demonstrated tnat ICC? isoina Stus in no: acceptable substrates for the 
curent mued culture denitrification process, but that ICCS stem Scbs art. 



6 . Collaborative studies with a wide variety of personnel within PM SAO and 
Engineering have elucidated numerous process and operating parameters impor¬ 
tant to both our own understanding (and improvement) of our process, as -eM 

the design and engineering of the R&0 Pilot Plant and Park-300 riOO 
£*ciKfies. 

7. seed has been made (and tested) ..for the Pilot Plant start-up in 


id ATCC-1 has been made and tested. The resultant immunofluorescent 
t^^^^nonstrate the presence of organisms similar in antigenicity to A7CC-L 
id'JJMMSHted culture. 


9. cv?STOTTTbns of laboratory NOD product are currently under way to characterize 
their subjectives, 
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ACCE.mM: 

Although we ire fir from mastering an understanding of the intricacies of 
this micrcbially-mediated denitrification process; we have, with the help of an 
ever-growing community of collaborators, been able to substantially improve our 
appreciation for the strengths and weaknesses of our current NOO process. This 
has recently led (directly, or not) to advances in the reliability and consisten- 
y of our process. We are confident that continued studies in these areas will 
enhance our ability to understand and utilize this and future bio- 
ogy processes to make cotmercial1y-successful products here at Philip 
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ACXNCULr “C.’-'ENTS AND PETSC.w.v;l: 


The progress made to cite in cur under stand-log of ”f !aoo.-a:or/-$caled :;00 
m i x s d culture system is largely due to the extensive »f .-'arts of eich of tne 
persone! within Project 1504, many o' when worked unusually tong hours ever 
extenced periods of time to keep our long-term semicpn; mucus fermentation 
experiments going. Special thanks- are extended to Sober: Cunn for his diligence 
and efficiency in helping schedule both personnel and experiments for the nc.r.er- 
ous j&|ip*^l ated and overlapping investigations that have been conducted over 
these^past^ix months. 

1904 personnel would also like to acknowledge their aporeciation for 
e collaborative efforts of a variety of other researchers and facili- 
r.M RiO, including; Cuane Watson, ei_ _al_., (GC); 3etty Handy and 
et_ ^aj_. , (Analytical); Grant GeUatly, _et , (Pilot Plant C£Ls)J 
d Edie Taylor (Immunofluorescence); and Ray Harding and other Pk-500 
Ls). 

also like to thank our ?M management and scientists for their 
opart ( incl ., 'Willi am A. rarone, Jerry Whidby, Cliff Lilly and 
a n <) ; ^ar.d our consultants for their valuable suggestions and guidance. 
?. Hembfling (University of Rochester, NY), and William Stark (PEQCo). 


Personnc1 are: J. Sanyasz 1 , P. Kusel, R. Ounn, 0. Chadick, 


S. Tanhet, P. Oglesby, £. 3ravo, G. Fortner*, P. 3oane, G. Nixon 1 , A. Conyers, 
P, Pinn, M. Varnier and I. L. Uydass. 
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L. Cu rrzni)y in other projects, 
2. 'to longer with PH RiO. 
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Oceracional and Process Parameters of the Mixed Culture Qeni tri f icacion 
System' 


t . oe novo STAar-u? from stored, refrigerated seed 
fini t ion o f: 
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Start-up inoculum consists of 1-2 liters of refrigerated product 
front previous successful deni tri fication run(s) using Par* 500 SEL 
as feed. Product from said run (cycle) Is collected in a sterilized 
polyorooy 1 ene (polyethylene) 2 -liter, screw cep storage jar and 
placed immediately into tne cold room after being labeled with the 
following information: „ 

. I.D. Number of Fermentor Vessel of Origin ■ 

. Centtrification Run (Cycle Number) From Which Seed Was Collected' 

. Oate and Time of Collection 
. ppm's NOj and HOj in Produce 
. pH 0 f Product 

. Presence or Absence of 3utyric Acid (Normally Never Present in 
Product) 

itional data of import regarding the overall "gua 1 ity“ of the 
ict (and potential inoculum) mat is recorded in tab notebook(s): 

Cycle Time of That (and Every) Run 

Extent of NOi and NOj Accumulation During Run (Cycle Prophile) 
Initial and Final pH of Run 
Nitrate Level of Feed Used in That Run 
Cell .Number In Fementor (Thus Product) 

HPLC Organic Acids Oata (Acetic, Propionic, Butyric, others) 
Off-Gas Profiles Typical of Collection Period 

kormally, only product from successful runs is collected for storage 
as seed. This means: 






, That the cycle time at the time of collection of the product 
(seed) was at least O.l " 0 " or better (typically, a dilution rate 
of LSI). 

. That NO 3 and N 0 2 are N.O. in the product (NO? is typically 50-100 
ppn at tne time of collection but goes to zero immediately 
a fce rwa rds ). 

. That there is no butyric acid in the product (Of 10 Cfie OritenCOf 
producing the product). 

. That the Phenomenology of H03 and NO2 removal during that run was 
•‘noma 1 "-- a ,g, , that there were bo unusual or signi ficantly high 
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accumulations of either .VC 
this would be indicative o 
during that cycle). 


1 or NQj during the run. (Otherwise, 

? a problem in removing NOj and/or HO? 


TMt tr.e product is from the deni tri fica:ion of a “standard- StL-- 
not a specialized Scl formulation being used for experimental!on. 

That the nitrate in the feed SEL being denitrified at the time of 
collection of tne product (seed) was within cne normal 
recommended range (approximately Z 200-2600 ppm NO 3 ) - 

That the feed SEL used during the collection of that seed had no 
“off" character!stics--such as: 1 ) the presence of “out-of-spec" 
quantities or organic acids (proprionlc or, especially, butyric), 

Z) >100 ppm NO?, and/or 3) an unusually nigh initial pH that is 
not known to be due to a change in blend composition , but rather, 
to be indicative or prior mcrtoui activity in tne feed. 

cceptable feedstock for mixed culture deni trificat ion has been 
efined as SEL product frcm the PM Parle 500 facility which has Che 
ollowing "as-is“ character!sties: 

1200 to 0200 ppm's HOn (depending uoon blend composition and line 
of origin). 

Butyric Acid - .Hone (unless this is known to be due to blend 
components used end not to prior microoiat activity). 

Prooionic Add - Hone (unless this is also known to be due to 
g* blend components useo and not to prior microbial activity). 

Acetic Acid no higher than 3-4,000 ppm. 

"As-is" pH of S.3 to S. 8 . (This depends upon SEC blend 
composition and may vary slightly due to the presence or absence 
jof higher or lower proportions of Burley vs. Bright, stem vs. 
Ilamina. etc.) "However, unusually high pH can also be indicative 
\cf prior microoial activity, but this is usually accompanied by 
Unexpectedly low NO 3 levels and high NO 2 levels and may also be 
accompanied by higher than normal concentrations of proprionic 
and/or butyric acids. 

?ost-steri1ization (post-autoclaving) pH of 4.9 to 5.4. Again, 
this is somewhat dependent upon the original “as-is" pH and can be 
blend dependent. However . unusually low pH's (lower than pH 4.9) 
have, in the past, oeen indicative of"possible off-Spee.-chemlstry 
SEC (high concentration of Bright lamina?) which are more M 

difficult to run and often result in longer cycle times, lower 0 
rates, and poor operational consistency. 

Soluble Solids: nominally 6-105 (5-1S5 have been run). 
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. Insoluble Solids: (W'e have not i*s;«a this yet.) 

. Total Solids: nominal1 y 5-LGd. 

. Tata! Alkaloids: nominally 0.1-0.3;. 

In-house Adjustment of reed; 


Purpose: [n order to increase the efficiency and optimize the consistency 

or one mixed Culture denitrification process, the following guidelines have 
been adopted: 

^ ' . Increase NO 3 (if necessary) to 2500 ppm ♦/- 300 ppm by the 

addition of KNO 3 prior to steri 1 ita 11 on, 





. pH adjustment of Iht post-steri \ i zed fe«d ScL to b*t*een ph s.a 
and 6.0 by the addition of 3C; .'IH 4 OH. 

STAST-iiP : when a complete restart of process fs required - 

t$::a:ing tne utilization of a small quantity of stored, refrigerated 
wnich must be amplified by serial ( 1 :L 0 ) increases In volume. 

Star t-uO : 

Cne or two liters of stored inoculum is transferred aseptfcally 
into a sterile, 14-liter fementor vessel already on a fementor 
mainframe and hooked up to a sterile, preadjusted feed 
(approximately ZS00 ppm MOj, pH 5.8-6.0), Alternatively, the seed 
could be added to a vessel that already contained 1-2 equivalent 
volumes of sterile, preadjusced feed. [n tnis instance, this 
initial volume of feed may have to be denitrified before feeding 
of additional SSL is begun. 

reeding is then initiated at approximately 0.1 volumes/hr (lot 
volume per hour) using 47*C preadjusted feed. 

NOv, NO? and pH are monitored periodically throughout the fill 
(usually at each Q.l volumes of addi t ion-- e.^. at each t liter of 
addition of feed to a final working volume or 10 liters in the 14- 
liter fementor). The fementor itself is set to operate at 
47*C. 


If, during the initial adjustment period (of increasing 
temperatures and the addition of fresh feed) .‘103 and/or MOj levels 
build to greater than 100-150 ppm 1103 and/or >300-400 ppm NOj, 
feeding is temporarily discontinued until NO] goes to N.O. and NOj 
decreases to <100 ppm. Feeding is then resumed at 0.1 "0“. 

Monitoring of NO], .‘fOj end pH should be continued (at each 
addition of 1 liter during fill) to verify efficacy of start-up. 


C 
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When final working volume has Seen reached (10 Hears), arid ;he 
reactor is verified *.o be H.O. NOj and <100 ppm NOj, one-half 
(1/Z) of that total volume ( e.q. 5 liters) is pumped off rapidly 
until a S-ticer nee! remains” Discharge of product is then 
di sconti/tued, and feeding (at O.t, 0.15, or wnacever feed rate is 
required by system) is reinitiated until.the final 10 -licer volume 
is attained again. 

NO 3 and 'HO-j (as well as pH) should be monitored each Q.l volumes 
during fill to again verify the operational status of tne system 
(that it is running at <100 ppm N 0 j and < 2 SQ ppm «02 during fill-- 
otherwise, an adjustment in feed rate ma 7 be required). 

If NO 3 and/or KO 2 are not approximately N.0. (H.D. NO 3 and £100 
ppm HOj) at end of fill, a variable post-fill “finisntng" period 
may be required. This can be normal, and often depends upon (and 
reflects) the "quality" of the feed 5EI and operational status of 
the mixed culture.. However , when the process is running at a "O'* 
rate Of 0.1 or better (0.15, etc.)) such a finishing period should 
not exceed 10-301 of the fill time (depending upon the length of 
the fill time). 

Typically, in a 5-liter heel system, the fill time should be 
approximately 3-3.5 hours, and denicrif(cation should be completed 
either when the fermenter is full, or within 30 minutes’ to one 
hour thereafter, 

3ATCH STA3T.U? : Atcernativ«1y , the ilOO process can also be 
rem storeoT refrigerated seed using a 1:10 batch start-up. 


COP'i 


Cne liter of refrigerated seed is transfered aseptically into a 
,*§ sterile, agitated U-liter fermentor containing 9 liters of 
preadjusted SEt feed held at 47*C. 

HOj, .*(0? and pH are then monitored at 1-2 hour intervals until 
denitrification of the initial 10-Hter volume of feed (feed plus 
seed) is verified. 

Fifty percent of that fermentor volume is then discharged rapidly 
and the addition of fresh feed begun at approximately 0.1 volumes 
(101) per hour until that fermentor is full once more. 

NO}, NOj and pH are monitored at each Q.l volumes of addicion (in 
cnis case, at each one liter of addition) to ascertain the 
operational status of that fill. 

(f denitrification is not completed by the end of the flit 
—cerval, a variaDla post-fill finishing period may be required. 
.vQj, HO? and pH samples are taken as needed during this interval 
until denitrification Is complete. However, as stated before, 
t.nis period should not exceed 20-301 of the fill time, depending 


ik 


VC 

< 7 . 

-J 

in 


1003180113 




t*U 

l : - *. 



COPY 



upon l) the actual duration of that fill tine. 2) the feed MO 3 
concentrj:ton, and 3) the prevj-us "0" rju of thai s/s:en). 

The interval required for the csmplete denitrifica:ion of the 
initial 10-liter volume of feed is typically between 13 and 30 
hours, depending upon the "quality" of Seen the feed and the seed. 


![. PROCESS 0?x3ATI0,'i: (Assuming a 5« Heel) 



Stog agitation; 


Shutdown: In the event of a planned shutdown for greater than 12 hours 
TpTcJTiy, for one day to two weeks), during which time 251 or more of the 
maximum fermenter capacity would he held and maintained at 4*c (in the 
? termencor) to be used as inoculum for a subsequent run : 

i ■w" ^ 

; ' On tne last planned cycle, slow fill the first half of the fill 

ijssKsasss^ volume at the nominal fill rate, then batch in the last half of 

tne fill volume. 5cao heating; cool to *»*C. 
maintain at approximately 4*C. 


5 

Vt-uo : (from refrigerated full or partially full fermenter containing: 

|0" product): 


Discontinue cooling, resume agftacion and when fully mixed, 
di Scharge SCi of contents. Begin heating to 30*C. When fermentor 
temperature reaches Z0-Z$'C, resume feeding (Initially at about 
[Cl per hour) until full. When NOj and MOj are iero, discharge 
product and resume normal fill cycie (normal operation). 


jfvie ^onicored while feeding Ouring initial Start-up Cycle) : «Qj and .‘(Oj 
vfii Tn rarmentor must oe cnecxeo--'uSua l iy as each aooicional 10% of 
rafce is added CO determine status of the mixed culture ( t.?. . are n0 3 and 
^.-MO-wbeing consumed normally, or not?). Usual I y . bacteria wTTT become 
active (with respect to their ability to remove NO 3 and NOj) above Z5*C. 
Wfefcsa&ev are "healthy" (if previous shutdown did not perturb culture and, if 
^‘current StL Is acceptable), the mixed culture will consume incoming MO 3 and 
'^Srturing warm-up. Organic acids (acetic, proprionic and butyric) must 
! also ibe monitored to verify status of “held" (refrigerated) culture. 
IHfli^lly, some proprionic acid (200-300 ppm) may be found to have 
: accumulated during cool-down and/or storage. This could be due to 
metabolic changes resulting from the progressive temperature shifts 
experienced by tne culture, or, because of alternative metabolisms be 
expressed if NOo and .'( 0 ? are depleted during cool-down before the mixed 
culture becomes metabo 11 ca 11 / inactive. Mo butyric acid should be present 
tn the start-up mixture. Microscopic cell counts end viable plating should 
also be done to verify cell number. 

C . TEMPORARY HOLDS (SCHEDULED, OR QTH£3h tS£) : 

Uhen a temporary disruption in the operational status of the MOO 
facility precludes either A) the discharge of a finished volume Of product, 
or, 3) r»f{5diri9 of IMe Si'/M iietl ( *,q. , starting a new cycle), the 
following procedure can be employed: in 
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“x" volumes of a concentrated, sterile solution of CiOj may be 
adced (batch or fed) to the full or half-full fermenter containing 
the denitrified product so as to raise the ?f 03 level in that 
product to between 1000 and 2000 ppm. 

NO 3 , NO? and pH are then monitored at i/2 to I hour intervals 
until ail of the added NO 3 (and rsultant NO?) is removed. The 
length of time that this denitrification cycle would take is 
predictaole, and would be related to 1 ) the prior NO 3 -removing 
capacity (history) of that fermenter, 2) the amount of NO 3 added, 
3 ) the extent of the microbial population, and 4} the "quality" of 
that fixed volume.of S£l (with particular regard to the 
persistence of excess substrates remaining in that volume of 
previously denitrified SEt). 

; ;J . Cnee this additional NOj Iras been removed, normal process 
operation should be resumed. 

The efficacy of this short-term (one cycle) holding procedure is 
limited and highly dependent upon the sudstrate quality of the 
original feed SEl. 
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PRGCtSS OPERATION: 
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Once the system is up and running, a “0" rate of 0.1 hours‘1 should be 
ne 4 within 2-3 cycles after start-up (if no complicacions arise due to 
roblems experienced prior to or during shutdown or start-up). If 
ell during shutdown and start-up, the initial cycle of start-up 
a'<e no longer than 3-12 hours, assuming a 501 refrigerated heel, 
rate, and the normal delay in microbial activity experienced as a 
the temperature shift frem 4*C to 47‘C. Each subsequent cycle 
■tr'ISnen be 50 to 75S the time of the previous cycle untl 1 the nominal 
0 race of 5 hours is reached (again, this is norma 1 ly attained within 
3-a cycles. Including the initial, cold, start-up cycle). Worst case thus 
"‘hours to attain >0.1 "0"; and best case, 7 hours to attain £0.1 
It- is normally 8 to" 12 hours. 

When working with a new (as of yet. 



L P ROCESS MONITOR INQ : 
r) system. 


N 0 i and NO? should be checked at each lot volume level increase during 
fill and at required intervals afterwards if product is not completely 
denitrified by tne time of completion of fill. 

pH should be monitored during fill and especially during final interval 
of ceni tri f ication (nitrite removal) to verify "nomal* phenomenology of 
cycle ( e ,g. .-that tne pH increases as NO? goes to N.O., and a.Lyo that 
tne final pH at the time of completion of the run is about tne same as 
that of previous runs). However, this is also somewhat dependent upon 
normal say-to-day variations in the overall duality of the Park 500 551 
wicn regard to: l) chemistry of the incoming feed (blend inti/or other 
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compos 11iona1 changes affecting Suffering capacity, etc., and 2) initial 
.><03 level frt the reed (the higher tfie feed SC', NO] level, the higher the 
resultant finishing pH). 

Other parameters to be monitored: 

. Cell Number: once per shift or whenever a change occurs. 

. Organic Acids (K?LC): once per shift or whenever a change occurs. 

. off-Gases (GC): periodically 0 r whenever a change occurs. 

. Colony Morphology (Plating); interval varies (daily), 
i |CHSS MONITORING : (Wording with a known system.) 

Cnee some familiarity (experience) with the system has been acquired: 


. NO] and NO^ should be checked at end of the fill cycle and, if 
required, subsequently at the completion of denitrification. 

. pH at end of fill cycle (and, if required, subsequently at 
completion of denitrification), 

. Cell Number: once per shift and whenever a change occurs, 

. Acids: once per shift for both the feed and fermentor(s) or 
whenever a change occurs. 

■J£ know ABOUT "GCOO" ANO “3AQ" CYCLES: 



A. Characteristics of "Good" Cycles: 

^rvvUULiiiA^. ' ‘ . .. 

rate > 0.1 hrs*l (typically 0.15 hrs'l or lit). 



|j never accumulates to more than 50-100 ppm during fill (usually by 
fill and £50-100 to N.O. by end of fill). 

does not accumulate to more than 350 ppm during fill (typically 50- 
250 ppm by end of fill) and goes to * 1 . 0 . within 30-45 minutes after 
fill. 

. pH decreases slightly during initial period of fill (due to addition of 
acidic Stl feed), but increases during last naif of fill (and/or 
finisning) due to cne removal of NQj. 

. pH at end of fill approximately same as ’’finishing pH” of previous good 
eye tes. 

. No butyric acid produced. 

. No propionic acid produced. 
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.Cel) number £ txlG* cell s /.n 1 {typically 2 c= -txLO 9 C*55s/r^>). 

. N 2 and SjO major off-gas products (as opposed so CQj). 

Characters sties of a Prob! tmat ic Cycle: 

"D" rate fr cm previous 


"D" race <0.1 hrs-l (or an abrupt decrease in 
cycle - e■ g■ . >501 of that previous "O' 1 ). 
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. KO 3 accumulates to more than ISO ppn during fill, 
h^NOv present (to over 150 ppn) after completion of fill. 

|Pn0 2 '>3SO ppm during fill. 

r increases to greeter than 300 after completion of fill (as the 

MO 3 goes to NOj). 

to finish after fill is more than 1/2 of total fill cycle, 
mains low throughout fill. 

t end of fill and/or end of finishing is sign!ficantly lower than 
Ml" finishing pH of previous runs unless this is known to be due to 
ind or feed nitrate level change. 

^butyric acid produced (if present, indicative of problem possibly 
ed to “guality" of feed). 

nic (although this is variable, and 200-300 ppm's are not uncommon 
periods of successive, slow runs). 

umber of <lxl0 9 (or abrupt decrease in cell number). Cell number - 
cell count or viable count) may not decrease if slow cycle time is 
^reiajld to a transitory respiratory or metabolic problem that manifests 
in slow NO 3 and NOj removal only. However , slow cycle times 
(acccmpanied by a significant decrease in cell number is Indicative of a 
p^ipPlore significant microbiological problem affecting cell growth. 

i^fjor off-gas (proportion of C 02 to Hj+MjO increase). 
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SU8JECT: 


*.00. PAOJECT STATUS 
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1 . OBJECTIVE 

>riunt in. ovirvliw status of tha N.0.6. project for m a nag eme nt 
rev I f». 


II. CQHCLUSIOTS 



Denitration br bacterial fermentation has baan achieved In-the 
pilot plant, both by fad-batch and : coni I nusui mod* operation. 

Subjective Indications .of product duality and acceptability art 
favorable and official aviluttioni art In prof ran. However, 
quality and eccep tab III ty of product dan Itratlon by bacterial 
fermentation ha* not yat baan approved. 

Conetstant denitration rata results havo net yat boan achieved In 
tho pilot facility. Thlt la primarily attrlbutad to variation* 
in feedstock composition (l.a., solid*, nlitnates, nutrients. 
Inhibitors, ate.) and aacasslva (avals of csntinlnitlng 
organises. 

Successful process startup ha* baan repeated In the lab several 
tines, but only once In the pilot plant. This was done using, ph 
adjustment and Inoculum grown and Harvested In atari I S8L. 

3 ter I I In 1 1 on of tho entire procais feedstream will be required 
to control contaminants which produce unacceptable I'eve I s of 
organic acid*. Primarily butyric acid. 

Excessive levels of organic acids are unacceptable because of the 
odor and taste they Introduce to the product. Subjective tasting 
It In progres* on sheet runs aid* with SCI denltneted In the 
pilot plant during Pebruary 1J82, to da tarmine acceptable acid 
levels. 

Pilot plant modifications will be raqulrad to atari Mxe and 
maintain (aval* of contamination acceptable to thl* process. 

The known proeast conditions at this time art pH:‘{betwe#n 7 and 
8.5) and tenqsereture (S0°C ♦ 2). 

The nutritional requirement* and growth Inhibitors for tha 
desirable organism ana not yat cmrplately known. 
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14. The lapsct of variations In feadstoek composition on the process 

• r« not yet known. 

11. The procats eon f ! gura t Ion far this bacterial fimanuclon prKtu 

will require four me 1 n steps. 

*. pre-starIIIr*ttort 

b. uti tin* 

e. process feroientei ton 

d. p-ost-pesceurt **t I on or ster 11 list Ion 

12. Coneepcuat control techniques have been successfully developed 
end opersted in the pilot facility. 

• nltrltm monitor 

- pH eon 1 tor end control 

- Integral P.C. controlled process 

1). HeJor equIpment requ1 1 aments have been estabMshed. However, 
evaluation of the specific Itoat hat not yet begun. 

14. Work on analytical requirement* and procedures ere underway. 
However, el l of theta are not yet aval table. 

15- It Is the opinion of our consultant (A. Hatch) that sppro* I mat • !y 
601 of the required date for process definition, has been 
obtained. The remaining 401 consists primarily of flna datatls, 
precast optimization and succaisful repltltlon of results end 
confirming data. 


1. hake necessery pi lot p 1 en t modifications to be able to contnol 
contaminants. 

2. Define the lopeet of variation# In feedstock (nitrate end 1 
so 1 I do) oo the den 1 1 r s t Ion process using DNCEL end diluting to 
desired concentret 1 one. 

3. Verify the reMabltlSy of the new startup procedure, using pH 
adjustment end- noculvee grown end harvested In star 11 SEL. 

4. Define nutritional requirements for growth end growth Inhibitors 
for the desirable organism. A futurs study will also be 
conducted to define the presence and variations of both nutrients 
end- Inhibitors In the SEL feedstock. 

5. Identify end eveluete required process equipment. 

6. Traduce 3000 to 4000' pounds of Rl sheet denitrified by the 
bacterial fermentation- process to conduct product evaluations end 
me 11 out'tests. 
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7. 


Oeflne the effluent 5*1 coipoi I t I on md related * n v I r on* an 1 a 1 
Irpect end control .'*qulr«rnrtl. 


8 . 


Ones icc<pc«b1« rtiulti are achieved Prom the pilot plant, a 
1 ha at run will ha made at Park 500 with SCL denltreted by 
bacterial f erman t at I an. This la to batter determine tha product 
quality and acceptability. 


>■ 


A consultant firm with primary ajcpartlia in tha development of 
bactar I a I f ermentetl-on process aa, w I 11 be Identified: and brought 
In to work with PH personnel on She development, scelie up,, end 
engineering of the N.O.D. process. 


MlCUSSIOM 



"^hntlt let* Pelf 1^41, the denltrasloe pilot plant at Aid was using SCL 
' | ron»- Perk 500 end achieving good levels of den I tret Ion. The process 
as only operated In the feed-batch node and beteh times ware In the 
eng a of 3 to A hours. However, the pilot facility d I d- not pray I da 
uch. In the area of controls snd flexibility. Also, the equipment 
$onfIgura t(o>v was not desirable, because It did not provide the 
btllty to run the proceas tike e fermentation plant should be run. 



or these reasons It was decided that a new pilot facility was 
ecessary. The new facility would provide more automation, controls 
d flexibility, end would be In e configuration more like a bacterial 
armentetlon production facility. Th1 1 wou'td consist of faun (A) 
steps: 



pre-pesteurIsatlon 
seed line 

fermentation process 
post-pasteurtxetlon 


,™fro* November 16, l}8! through January 18, T982 this new pilot 

facility was designed end'bulls. 


Jnca tha equipment startup problem# ware resolved', several attempts 
^were made to startup the iced M no process with no success. The 
procedure used for this stertup wes tha same that had baan usad far 
previous startups, but this time It would: not work. 


Iftar approximately six unsuccessful attempts over a three weak 
period, a difference In pH response wet observed. It wes noticed that 
each, time tha culture was transferred from the synthetic growth media 
to SCL, nitrate would atart being converted to nitrite, pH would drop 
below six (6) end s failure resulted. Figure I Is the pH curve during 
each unsuccessful stertup attempt. 
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V'en figure t »ai compared »l th figure }, the pH Curve for succajjfut 
Startup, Instead of * steady drop In pH, t slight dip followed by • 
rise to a point of constant pH was observed. Tbit *11 followed by the 
comiunp e I on of nitrite end successful denltretlon. 

for the next startup the pH wet edjuited to thtt It would not drop 
below 6.$. Thlt resulted In e successful startup. 

At this time, the exact cause of the problem It not known, Whet It 
known It the: If Che organism It grown end hervetted In e media other 
then SEL they will adept their metabolite for that media. When 
transferred to an SEL as Bed I a, theta organisms will require tome time 

to edept their metabolism. 

A new startup procedure It new being used. To reduce the time 

required to adept the organ I »■ to a new media, the organism to be weed 
for Inoculum It grown and hervetted In eterll 111, concentrated and 
put Into frojan storage for ute when a startup I* necessary. The new 
procedure alto consists of initial pH adjuttment of the ttertup media. 
This procedura he* bean successfully repeated several timet In the lab 
but only ones In, the pilot plant. The previous best startup was 1# 
hours and the first tlaa with the new procedure In the pilot plant It 
took 6 hours to startup. 

Until the startup of the new pilot facility, almost all the work had 
been done with e m lxad : cul Cure, consisting of many types of organisms. 
Since then, only pure cultures (single organism culture) have been, 
used and slgnlfleent efforts directed at maintaining the desired 
single organism predominant In the seed line. 

Consistent dilution ratas (ratas of denitration) have not baan 
achieved. This Is primarily attributed to variations in SEL feedstock 
end contamlnattog organisms. Even though no data exlses yet to 
substenttete that feedstock variations (nitrate end t solids) affect 
denltretlon, tome Indleetlons ere thet It does. A test progrem to 
test this using OHCEL (A200 ppm HOjH and tit solid) and diluting It to 
the desirable concentrations Is planned. 

The redesigned pilot facility has added mar* sophistication tn 
controls end data acquisition. Also the R»? analytical support on the 
prejaet has been Increased to provide mere detailed up-to-date data 
(organic acids, nitrate, nitrite, pH, etc.) 

With this eddtd> flexibility RIO has been, able to determine thet 
contemI netIng organisms exist In the process end these produce high 
levels of organic acids (acetic, butyric, end proprionlc). The 
presence of the contaminants appears to be tolerable up to o eartaln 
level, but In excess can 1 1 gn 1 f leant 1 y upsat and even wipe out the 
process. 
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Significant WOunM of dec* exist that the ijrasenea of cont a« I n j t Ing 
or^tnl >ai not only Impost 1 1 gn l f I can 1 1 y on the rate of denitration dyf 
a I *0 produce extremely high levels of organic adds, primarily butyric 
odd, which Introduce* an aatreeely objectloneb1e odor end teite to 
the sroduet. Subjective testing It currently underway on sheet made 
with SEL dcnltreted In the pilot plant during the month, of februany.. 
This testing will provide some data on whet levels of theseorgsnl.c 
eelds will be acceptable. 



For this reason It Is re> unanimously eecepted thet Iter I Nipt Ion of 
the entire S£L feedstock to the process will be required ei well es 
• tens to eelnteln contemlnents et or below erlteel' level. The new 
pilot plent wet net deilgned with the capacity to.sterilise the entire: 
SCI feedstreee, only epprowleeely IDS. Thlt wet because 
pesteur I set ton of the reit of the feedstreee wee thought to be 
adequate, It we* elite felt thet thl* protest fermenter would not 
require provision* to keep ehrbprne conteelnentt end others out 
beceuse the desired organism would be kept predominant with e constant 
feed from the seed tine. Therefore, the process fereentor wet 
specified et an open vessel end all sttecleted equipment designed with 
maintenance of sterility net considered. 




Prom the date now available on contam In«n11, organic acids, 
s ter 11 list Ion and pasteurization will be necessary to sterltdce the 
enelra feedttreem to minimise the Introduction of contaminant 
organisms throughout the process. To do- this, several modi f teat Ions 
wilt be required to the pilot plant. 

Approximately three months ago, RtO brought In a mlero-blologl s» (Or. 
Peter Kusel). Or. sCuset he* Identified the need for the completion of 
a significant amount of work to better define the requirements of this 
particular bacterial fermentation process. 

In order for the organism to grow. It needs nutrients which ere for 
the most part In JEL. Ve knew this because often the organism grew* 
at tremendous rate* In 3£L Whet Is now required for better control 
of the process It to dttaral'.ne what the organhsm needs to grow and 
then dacerelne Che presence and variation: In. levels of theta nutrients 
In the SSL feedstock. In conjunction with, this, there ere alto growth 
Inhibitors shat need 1 to be Identified and chair pretence In S£l 
established, flans to carry out thl* work are underway. 

many of the oejor equipment requirements have bean IdentIfIed' end In 
several Instances options exist, however, evaluation of specific 
equipment Items has not yet begun. 
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Current)/ (wo eoniuhtane* with axserelse In bacterial 1 F«rx«ntti Fon> 
prectnti and technology ere being used. Dr. Harry Vang, frofatlor of 
Chemical Engineering et the University o t HleMgan, and Or. 

Hatch, Associate frofeisor of lloehenlcat Engineering at tha 
University of flaryland. both consultants are very feet I) far with this 
process and tha tpaclfle work done. After receiving the lateet deta, 
they are ef the opinion that at leeat <®E of the work required to 
define a process ha * bean completed. The remaining work consists 
primarily of working-out the fine detail*, preeeta ep 1 1mIn 1 1 on, 
ecu I pei eft t selection and evaluation end suecassfuly repetition of the 
result* and confirming data. 




ij.wwA.VdV 


fermentation technology (sca)e up, design end engineer Ing)' l< e a new 
field far f.N. end as such, in house expertise IS nan existent. Plant 
ere indervtr to get tone engineering personnel 1 trained on the basics 
of f eraan tat lion Technology this Summer at H.l.T. Hbwavar, this Is 
only end Introduction to beelct. 

| Since PH Eng I near 1 ng 1 a expertise la lacking, significantly In 
s f eraentstl on technology, and since the AaO-expert lit a In the net field 
J It also Halted, e consultant f 1-rn Is being- sought that can fill the 

|| The chosen consulting firm wilt work, with both *S0 end Engineering to 
Insure the necessary date Is gmnerated In the pilot facility, properly 
s| analyzed end seeled up. 

As of thl-s writing, a significant effort bee been put forth on thPs 
? task and a list of 16 potential condldates has baen narrowed down to 
four. 

The current project priorities arei 

A. In the plilot plant 

1. heka required aodIfIeetlons to be able to control 
contaminant. 

2. Evaluate Impact of HOjH and solids concent net Ion. on the 
process. 

]. Successfully demonstrate ability to reliably startup. 

B. In the lab 

1. Define the nutrients end Inhibitors for the growth of the 
organ) Sn. 

2. Develop e ret labia startup procedure. 

), Complete tha study an tha chonlatry of SEL. 

k. Identify effluent gas composition of thJt process. 

The organisation, scheduling and priority tatting for this work Is tha 
subject of bl >week1y meetings of the entire project team. Ourtng this 
•eating the process definition and davalopmant I tarns list Is reviewed, 
updated and priorities set. 
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United States Patent Office 


3 , 420,241 

Patented Jan. 7. 1969 


3 . 4 : 3 . 24i 

METHOD OF THE? \R\^C K RE CO VSTTTVTE D 
TOOACCO SHTET EMPLOYING A PECTIN 
AD HX5I' E 

John D. Hind id 4 Robsrt ft. £ctlgfltuv Richmond, V»„ 
MitCStors (A PbtJlp Morris I Of orponrtrd. Nf» York. 
N.Y.. m corporotioa of Virginia 
No Dri«lt(. Applicartso June K, 1444. $<r. No. JS7.40J, 
wtucti U i foorimi»Mnn.lo.(nri of apolic>tk>o S«r. No. 
3J4.CJOf. J j o. 4. 1944. Dl'tdtd aatf ttiti apniicafioa 
Apr, II. 1**7. Ser. No. 447.277 

VS. Cl 111 — NO [ Claim 

tat. ci. .\uk j i* 


Arfsnt&jC«yor THE DISCLOSURE 

Tbit to * process for P**o<5s.dinf * 

binder eomffiSftton for at* in the gsanuftcrur* of re» 
constituted tobacco^. Th e binder is mid* from lofeaeco 
plant parti Sfffa invom* th* ui* of the naturally occur* 
rut tgb««t|p*W8<fiY. ^hich are obtained by a process ia 
which a m mjFIhasphaie ia employed to treat the 
tobacco i?Uircaitncnt invokes Lite destruc* 
lien of iht jlLtline earih mruL! erosi-linti of the tobacco 
pectins. ihe ^u>c ihe mulling tobacco pvctirj by 
* wiihiAt wHWRdffir the depooling of the released to* 
b*ceo on w* liritfd plant parti 


Thu 9 dirition of application S«r. No. 

737.90}. Oft June 14. >964 now Patent 

No. 3 J!5J JfTTaSdwItich. in lum. Is a contlnuatlon-in* 
part of ippl yc aticfc. $e$. No. J36.0Q9. which *»t filed ao 
ggfclfi fcj 6. !and which, in tura. is a 
cSoti/iuitionfS^piiTof^ipplicaiioR. Ser. No. 240.13D filed 
24, i? forfeited and *rplication. Ser. No. 

fUc^na^ 16, 1942. ao* abandoned. 

S®$33£>‘ invead jo n ^^ULf s gt n * r *l J > to a method for the 
“rrafutijon *« tobacco composition In which 

toaacco pccfiniwith*!? the tobacco itself s*r\* a* Ok 
binder. 

Durmg th ^mwjSBSu^i and processing of tobacco prod¬ 
uce. inciudint^w^jnf, 'blending, sheet forming. cutting, 
drying. cooling. _ffia feto ing. shaping end packaging. con- 
ude.’ibU i!T iM)ffl iruiQ«^CQ rtnet and tobacco dusts arc 
produced. 1 ^rue b tobacco fi/ivs iod dust 

can be eomlpned witni. binder io form a cabtrmt sheet, 
whirh i l0>, »:cn and which if cornmonly 

referred to ■ i rVconttiiwed tobacco. One method for rtuk- 
U 2 i rrcortjiitpted tnbacto of ihii general character is dis¬ 
closed in U nju^& ft OteK ratcm No. 2.714.510, wherein th* 



v -—— V 

,/} ,\, 

bn in 


tcf-iolublc pel j Lice haf del, >u<h aa aigiric and pecitnic 
icidt and their sodium and priaitturn tain derived from 
plants other than tnbi:cp; for etampit derived from cit¬ 
rus fruits. Ho«<'tr, the addition a( ctltuloiic b>nd«ti 
further increases me tmaom of cdlulotic material so the 
s product ar.d tend* to ertau an amd and bitter trr.oke. 
when the product is used to male cigarettes. The natural 
hydrophilic cellotd gums such as guer gum. locust bean 
gym. aigin and other commonly used materials, rucii as 
Irish must, have additional diudvantages. Th*« trusie- 
ruU contain proteins and otier mater tali not fuunU ia 
tobacco which add distinctive flavors of their o»rt to fO- 
b-c*:o producu during amok mg. Thua, Frarskenburi. in 
describing the die of varfout waicr-aoiuble pol>*i»ccha> 
rides derrved from plants other than tobacet. teaches that 
tan* should be eaercited that they must ho in a state of tt- 
Aftcrncni. Faftlenburf teaches ih«i cheu matefiali should 
b« free of extraneous mailer Cdn;aiaiag coenpound* of 
oirrogen. particularly proteins, and compounds of sulfur, 
■jo phocptoorui and the balacstss; i.e^ compounds giving un- 
desifmble products of combustion or dry distillation. Such 

refining it often a very tedious and difflcull operation. 

The present invention makes possible the production of 
improved reconst tuted tobaeaa ty a method which is tim- 
pier and nsora effective than the methods previously em¬ 
ployed. The present method docs net require refining of 
the binder and is. therefore, more easily attd efficiently 
employed than other methods for ffsakUf binders and for 
mating reconsiilwteU tobacco. The reconstituted tobacco 
which is obtained in accordance with the present inven- 
lion ootd tips coetaio any additional ecJluioie or prosein- 
accuus maLerul which is foreign to tobacco, since eb* 
binder which is employed may b* derived solely from to- 
*^d may be produced in Such a manner that it 
contains no mattrult other than ibov* which a«rurally 
occur ia lobacco. Thot. recooititutcd tobacco produced 

is accordance wiih ih< in'-«fttion, can W to formulated 
as to be similar ir physical properties tnd chemical cam* 
petition lonacural tobacco. 

The term pectic lubstanoes i w-jll mean those substance! 
which arc found ir> many plan! product*. *od whiih coo* 
siit essentially of partially methylated galacturocuc acids 
joined in long chains. 

The pectk subitancci found in tobacco plants emuin 
4 - acetyl groups and di/Tcr considerably from commercially 
available pectins found in other plants, iocludiaf sugar 
b<ci pc cum and citrus ar.d fruit pectins. Tobacco pro- 
to pectin! *rs uniquely ic soluble in hoi *ti*t as com eased 
with protopeo.ini from many o'Jjtr sources and eompria* 
- 0 mainly w«ter-insoluble peCtinj (protop«lim) xonsiiung 
Of the calcium and magnesium uita of partially esterifled 

CtkC 0 O Oil •" *~* *7 ** ■ fi if^s oj| 5Q 
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lobicca Arcs and dust ate applied id a binder made of 
carbot) irtcth) I ecliulos* eirboiymelh^l bydsoaethyl etl- 
iJiQse or a suitable salt thereof. The binder, ir such com- 
politicos, rarges from about 5S* to about 50^« of the 
weigh-, of ihe fuba^a employed. United States Paunt No. 
2.70S.I75. describes * binder fer reconaiiluted tobacco 
wbicb consists of a plant gvim. principally of-gslidomin- 
nan United Sines Palsnt 2,592,554 tu Frankenburg de¬ 
scribe!. a binders for reconstituted tobacco, various Al¬ 


and slightly acctifated polymers of gtlacturomc acti. ’Ihc 
divalent calcium and'er magnen'uai norm act as cross¬ 
link j Uiwecu iv*J chairta, thus making the polymers 
7C w*ter-mtoluble. As an illutirau'en, the itructure of the 
calcium tah of a rokmer of jwjaetuponie acid can be 
represented as «b3»c. 

' V,, » ' t'"i*«» ***«r*H, .cw<n4-4 II.# tr.-M will, 

tar baikiritur vt ra»i-k-i«v lat*T'-U*.,re^Uir wtiU 

?U» urn -t-Tiir iu*«ia»'rr' 
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A'lie.’jl pc. eng j i csn\i.:uerut 

cf piar.: ::tsuc. .r f'ai tsco found jx:rer»f‘> d*.T:Cj, ; ' :o 
«7*fiie Der:.** '.'an the rem eiiide r af plan: ;o mpcs.i-cos 

icd :d eaci.j -jest U accojeaeoui i ac!pe*<i*oni. Tne 
rtjo\«*V Of pec.ins itor n tebjuca is ts«n more d^.-tuit 
'.ian :ie tezaety ol ;c;i*ns U on v<fc*r plants. 

La dCOf-aece *iL.*i (it present invention. tobacco parts 
art bonded i«{cintr s y (oojcco pectins tehich ire espe¬ 
cially prepared by a r.ovel proceas which yield* these pec¬ 
tins in i farm in which they can be *mpJo><d as binder 
maier;*!* Our proceai for preparing pec;iiu com- 

pr:ies ftni reacting loe-icc© pa/;*, preferaalj in & focm ui 
*ty-h they present * firge iurfsea area. with * a tctuaiu 
iolunca of a non-tasic reagent »fcuch <t capable of reacting 
with end destroying the caictuoi xsd as a greed id at naa- 
lioci m lie prctLfiiceoui tuhsuncda ’*tucb naturally oc¬ 
cur ec lobafeg. A U*t (he calcium end esftgntaiuai cttih 
iiaJuj ire dc«fe»^ <tjbg tobacco pectins *_-e Itte/utd ami 
made available J*g||£9Bg u a binder. The uobxeco 5 * cum : 
«r« thta disnm^o/tnpefscd in sal undo, or */« *i Jem 
tuflcicotiy ejn&aicd freon lie uauniicei of tie tobacco 
C1U1 to ibaiUfrf Y toeuni oo Om surface thereof. 

Tobacco peCTn^^^ipb^rc dissolved of dispersed vc. Che 
treating tolupofli /gtrt■ ij e/«»fter precipitated or deposited ; 

(My become available for use 

*» i buadcr pwiurw ibis way. tn« iomcco pa/u cao 
be bonded .ogejher b y^jg binder astuiii which ii made ai 
mgred-eota Uggjj|«j^g^el f related Iq '.he cauifaily oc- 
curTicg iacrv2i#nt^E7 ipbaeeo, Th* bonding eta he ic- 
cociplnhefl need for the pu;Utcitioa of (hi 

lot-seea pKijoit iJutavKli o *ay buiuULi wtjjcti «it 
procn; Ci ^welj^j^ed to (be Aaurials which are 
eonsslly pr«pnl|p«3*^cto and, thus, do not «Jd any ■ 
uadetired qutftitiesSia thi tobacco. 

r-rJgjf e»o U employed in the prev 

w^^iod'oD leave*, ucent and u»a t 

S&*&|e»iur« °m*' W ^* Lil * r ^ ****'" p*rtk«jUu i 
W^Wjier fo.'fT#P*rf«erabiy. it* p*/ti ire g/nund. cm ar 
ort iar ^s 4 . 1 a^x|^orm waidt present* a largt jgf* 
nfecstn. Th^W^wP® Ujc plant ram prising tie stems 
or asidribi, in|i ofte n ttf^ rud to u tobacco petiole*, ire 
the preferred ToMcen suLLs cootna 4 

Icixr icuu- 2 :i'Vc.Trc’yn_&ca m i e&iujLiI* but can *ito be 


Ca?; •—*. .tj(» "1j"« ckiCoO q? 


^B^V^CX fo.'fTfl 

^ re | 

or miOnbi, ind 
its preferred |j 
IclKf ICLObOtr 
cmpioj cd. 

La (be i/»r t: 
p««:uiJ are 


\ /“ u \ 

n-c^c-c-a a *c-o— ♦ i-n 

a / \ a / 


OK orr 

raLCK’M fCCTitC 


y 't 


/A »\ 

-« n- 

\f / 


C-O— ■*• I-C«— 
rre^Mt Ufixf •**«! 


rpeoceii of our invention, liierc? 
pccunaceou* ffuic/ioJi in 


tobacco by reicajf Uu ’peciinaoeouj oxaierUU »«lii i 
rcajcDi whi«blnsiidor 1 coodijioaj oi the reaction, is 

ftac'awe «. iti tia calcium | aid/or matreejium) cosui/aed 
in tiem uj for mag^j^ g^od or product tu-vieg a lo»er 
oiciuns ioo. of ungneiujin, cutu tun 

ioq. coociciti/»|iOo 1 is traiuag moIuuoq i > f i r tii 
oituraljy (or eugacsiiua} pcctiie. 

Till* rtagcnf a^TWW^ontKa. he hereinafter referred 
to a* a ■'crois-iflBi; dAiroyuef ruguiL' 

Tie rutiio( ^H^|^ D<r»IJy rcpmtnud by £qvi, 
'-‘on f. *hich illmraict the'rtacuoe of one type of tobacco 
protopecun (a caJciuBi ult of * peijmer of c»t*cturoftie 
acid), nfcerein caJeium eran-lioki »r« present witi ti< 
reegeot of toe prejettt indention, la tie e^uati©©. R cnoy 
be hydrogen, .n *-hici use Use product i» pectic acid, 
or P. may be a aiocovifeai inorganic c»t:©G. *uch as 
*Od;uP. potui.uo or ammonium, in “*bicb cate tie prod¬ 
uct is a solute pceute. 


i ■.♦to <.* Qeiaireuoa teiivstt a , 

•( f*l»jk t --ai Clifuiiit-j/' ^p,,j 
♦iriud i'«ui|‘iuj'. |»i. T5 


r ceric icrn or 

(oiut^e pccTiTi 

To a-se smbodinicot of tii* invcrViofi, the reagnt. Rbic.'t 
ao b*. *a 4 preferably i*. in aqueoua toluuoo. irti by 
forming a precipitate *ilh tbt cejcium or *na(&*t«usn. io 

■ Meh caae. i( on 6 * e »jKr-io{jtiU mano*iItiu rrxi*J 
«at( of (be formula A-f*X *htftio M ii a conovtJtru ui- 
arjjuvc canon. « ii an integer havtog a emliae of 1 , 2 , or 3 
■red X t* «n tm'on »bitb may be aaao v aicm or poiy* 
valent, such tboi (he cakium salt of lie formula C *,.X, 
u *jwi|*illjr iasolg?U in the tmtiBg solution and p sad f 
ate iALegef 3 corrt*pondiii| <o Ux fuoctiorUJity Of X. 
Monovalent cation* Mhici are effective include the aJtili 
t&culi such as sodium, patauiuen ud liihtuca, *nd also 
UteJude such mooov«Jint eatioeu as wnaouiuoi. aod sub* 
nixuted am/nonium ioo* (NR*,)-, srhere or eJk>J. 

The scion portma of th« mokxuli may be CO«*~, fO*‘, 
HPO*". HjPO*" 1 . *nd ih« like. For example, iho com- 
pound MoX could be sodium carbonate, Na^CO>, sine* 
sodium i* a monovalent inorganic cation and eaJctum or- 

bonaia is euxndvIJy taater toaotubie. A d d i tional ttprooi 
taurx cjuamphea of precipitating ag:nta arc lie orihopbot- 
phitct. fficupboiphslH end carbonates of sodium, pgtai- 
sum, lithium and unmootunx. la the case of the anfw- 
phospbaies. th* **00 porioo of the mokcuie may b« 
ci:_h«r PO,”, HTO*’, or H,P0 4 “. SpeeiAcaJly, for rs- 
ample, when unnoniuet ortho phosphate it 'used, the pre* 
cipiteic it calcium and/or (Ttagonium iracaiMuiui pbos- 
^hate. The pH of ihi* reaction should be between about 
( 5.1 and 10 aad ih* temperature tnay be aa high is *CO* C- 
bci should, preferably, be btt^xtn tbovi 11* C uxd about 
lM‘ C- for a period of from about l minute to about 2* 
boon. Preferred precipitating agcitta which may be cm* 
ployed ui the alkali ocul tirbouica for example. 10 - 
diuen cxrboaatc and posatuum carbooate, Particularly 
preferred pracifiiiatiftg igeota which may be empley^d u< 
tha alkali meul phosphates ami, most patticulariy. Ihe 
alkali meiaJ erlbophosphares aad the ammonium ortho* 
ph-ospbates. such «* (he ammonium phe«ph*<«* aad «m- 
montum anhophotpAate, sodium ortho oho ipbsic. potai- 
num onhopbospbatc. sodium dibydrogta orthophosphaie. 
immcnma dihydrocro orihophoaphiie. pouisium dihy* 
orihopbospitai*. diammonium rrve»oh>dfogeo or* 
(bopAosphate, diiod.usn monobydrugcn orthophosphate 
and biporassium mono hydra gen at(ft<ip>nosp^*ic. 

Tn a teennd embodiment, iba c/ou-link dcatro) utg re* 
*t«m acts by svqueiuring rh< calcium or magnetiua. 

thtxc&y rtfnavtiig mt calcium or ryugnciium atoms by 
forming 1 cam plea Lberewvih. Suitable rcagtols at this 
:ype include any sequeatfriag agent which *ill form a 
complex or chelate with the calcium and/or 
lisertby removing th* calcium and/Dr magncaium and 
makiog them unavailable for rccross*linking With lb* 
pectin, liluisrittve of inch *tquc*itnns a genu »r* ethyl* 
(ne-di^mine-lerrancrn/ acid and timilur amino seivN. j(kali 
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S 

iphjtpnjc*"* iki;h i* le:.*j-rr-etaphotphsm. 
iea *.—.*■,* ph-a Vp * a (ci j'xd (rimc)if H **p*ii itfc, >if Df* ji. 
pallet *ni : ~: poty pheipS* ai«v *i cS *i ttjd'Wrti f»«« imcij- 

pncip'M’c. *r:raic4'm “yrophcsph nt and pentJtrvdium 

tr:?oh p^Qtpfi *i« !^*<K*r.i\rr» ♦hieh occur* when » j 

s<<;jrs?»^ry a;rri« :s «mr*ored it Ihe formazion of a 
chelx«C: eaioy*?* and inignetiu.T* ior»l ire no lar.gs-r avail* 

* 3 ic ;o combine wlu\ the pedate iuftt in -soluiioiv Many 
arally ■jcrwrni'i amine* and pepritfe* arc alio effective 
*j ucqwrtenng »gcr»ii for calcium and/or macntitum 
Representative include alanine, as panic acid, 

gjjeinw. glycyl glycine, glul»rw<< acid, **rin«, i>ro\.ot aod 
di-iodo- 1 -ly ms n.ie. Ammo acids that are < .1 U »« at etc- 
Ufverg sotubiluung i{cru include y:i alanine. ^ 

aoclic acid; irr.ino barbi:urie acid, N.NwJiscciic acid; 2 * 
asuccvbenfoic *<td. N.S**JUvetJs; aoJ; beia-arui*<xih> I- 
phcr'-phcn*: acid, N.N.-dietetic acid; &*'.*-amir.AolhyUul- 
/Jj\ie aeakN.N-diacetic acid and tillwUhfdii«in*''«ira- 
acjctie anduf tl.is rcAriion should. preferably be to 

fcrtm ««n } ajjgg|if|sjjgi about 10 and me temooramr* should. 
?«ftrih^3P^eiM«n about 0* C. and about ldj‘ C tor 
a penod^or from about l miaute io About 24 hours. 

A croxg^Jink d*j£royiftg reagent may aiao function par* 
liail) g^'i 'fot i n | reagent, in iccortfiAct eHtli the ^ 

ftrtt emb^ odin ^nt of 'hit invention, add pirtialty as a *«■ 
quaatcr;accordance wi:h lie ttdind embodi- 
(Rent. 5 * e q t, fur e a ample. i> dianunosium mono- 

hydro*tn ojifiop^phaic (DAP], wpjcft ii a pariieuJ«ly ^ 
prcfcrmaccordance with iha ieveetion. 

In a viiro'wn&cdimtai, the crost-link Jo*rowing re* 
agent u which forma the released but in* 

soluble a*id soluble calcium a»d majfta- 

>ium sxIm. Genc/alky 'be acid '•aid will comprise an io- jj 
oificic hydrochloric acid, phosphoric acid. 

suLfurtc ^w»i¥milir acid, which will form soluble 

a kUmcn and nSagrtc^ium tails under the fallowing coodi- 
oftV and sulfuric acid art particularly 

refentsThe ac^*hi*y be employed n 0.25 N to 5.0 N 40 
s.uU^.JjB&s pref«r*bly employed at 0.5 M to 1.0 N 
iluuoc»^ro?%iacT dllui/on arid imour.l to be employed 
ili v, -7 g@fr^^ JfflCul>f t<id *h«h i; used, it only 
(tag tufficeo: acid be pre-seal to convert 

iba calcityTi and rnacscsiutn present in (he tobacco being *5 
treated »od en* grwtium ulit of the acid. 

Tb< acid TO^fmirnis preferably conducted at a semper* 

• turt of from J *JfcflAii — I* C. to about 50* C. Tb« acid 

Lreaunent C Qnjiltf ltnM' I i 11 iin | ih« JObvcco parts with the 
acid U 0 ulgWPnul;<W ./tului* lias « pH of from iboul 
I 0 (o *bySsw9-r* wl Wfrf«i’abl>\ Ih* pH is hrovgM id from 
about l.ofio about f 7. ihe m<7sl desirahl* pH being be* 
(*rtn l This treaimeiit w<ll ganereJty b* 

eo^ductee from iboi^ JO minutes to 24 hours, depending 
ic pan oi ftth e * li e the tobacco particles. The acid Co it - 
diliodi »csiary for lht» embodiment of ihc 

invrcupo frr ay b« icbievtd by ihc use of ion cxcbAhgc 
reuas tiled, »iih suitable recyclae, io ob- 

uia the tha solution duriof ucjumcm. The to 

iaa e*:ha£t« P t 4 l f ** regenerited m ac* 

cordxccc Ij t h Inf 'Y' T ‘I practices for teett resist. 

P(<fui^y™flPSi|ittr« resulting from (he acid trtai- 
meet Li ’bca washed **nb water. This water wash ucp it 
preferably cor.dccied at a (empcfllisre of from about 15* 

C. to ibout JJ* C. and, preferably, distilled wai*r is em¬ 
ployed. ^hen (hi* wash step is employed, sufficient '‘aier 
taauld be aud so remove the calcium and magnesium 
saiu uf I be -V*J>, *li*ch valca are formed in the above- 
described treatment, thus, there should be at least 2 

volumes of »»i*r per volume of the mixture resulting 

f.'otc the acid (reaimcnf. The with wjrcr it separated from 
Lh« tobacco by any luimble means, for eiampf*, by COn- 
duciing the wash in « centrifuge, ftlter pres*, Buebner 


6 

runnel o- tny c^^«r .ppuraru* from -^ch « u ,Js be 
tcpliant*VJv from sand marerial*. 

In in :h< 5rs: sic? of the 6 n: cmfcodjr.ent cf 

ifus H'tnufln the ireiting agem Zr-R atiaccs tfc* ual.'rum 
and/cr mattes, Jn cross-iinat of cotacco protopccuc and 
forms a preerpitne which <s a salt of calcium aod'or 

thus fcmo'ing the caleiucn ^nd/or magnesium 
f/ocn LEM proropecun *nd tram She solution. In lh* flru 
st^p of tac second ernbodi.-ncni. (be treating igcht Z-R 
is a serqniestjring agent which forms s chel*ic of the 

mjpwiiu® and/or cikium frotn ib« tobacco proiopccun 
tad cutti the eaieium and/or mapetfum univtf 1 »bl< for 
reewobiAAOg wish the pcctini. Wiih certain reagents, tuch 
ai DaJ", ca< ftrn step of the present proees* cn*> cbmprue 
a COTiblnaiion ot the mceh^Qismi af ihe /5ru crriboniuTieftt 
of thia Lnsenricn and Lhg mechanism of th* second em¬ 
bodiment of this intention In Ihe Arst ifefs r>f ihe third 
«ofccwiim«nt of this invention, the treating agent Z-R L* 
an aad whjch aiiaeki the calcium and/or magnesium 
crou-linki of ihe tobacco protopectin *nd tormi tne 
niublo calcium and/or unagnesiuns tiiti, which i/i iJen 
wbAfied away (too contact wiih the pectin*. 

U the flat «<p of each of the Ant mo emhodlmentt of 
lh« invention, the pectin which results is in condition, for 
rslsast from rfa« tobacco call aructurs, R is E^wauoo I 
beidg « monovalent inorganic calico such ai *odiu«. in 
Oie fint ltep of the third embodiment. th« ioiofublc pectic 
add resulting from the acid UUfmcni mutt be rutted 
with ao alkaline material before it is m condition for 
relcajE from the tobacco cell structure. 

Tbe Kid Vested pcctioi art placed in eondition for re- 
leaae by bringing the mixture resulting from the acid trear. 
ireBt. and preferably, after the water wash deieribed 
above, to a pH of from about 5.0 10 about 50,3 and, 
preferably, from about (.3 to about tj, by th* idditkm 
of ac alkaline material. Suitable alkaline materials ioclude 
acnmo mma hydroxide and alkaXi BsecaX hydroiidei, lor 
example, sodium hydroxide, pouxsiuen hydroxide and 
UUiiusa bydroaidc, and alkali metal salts, such as »diu« 
bscarbonau, sodium carbonaie, sodium phorphate, and 
similar **llt to coftv*n the pact* actd to 1 soluble form. 
The alkaline material may be any witcr-wolubk Mm- 
poond c-ontaixuag * tnoaovalent inorganic ctiioo and ca¬ 
pable of producing hydroxide ions when dissohtd n 
water. The temperature of (hie step may be from about 
— 1* C. to about 43 4 c M but l*. preferably, from about 13 
10 about 5 5* C-T>w a lkalia c fluferal si prefcfibly ip Ibe 
form of solid particles or in the forts of a loJutio* having 
a concern ration of from about 5 io about S0%, 

Ooee the tobacco pectins have bean HbnrxtrO from ihe 
tobacco, by the removal of the calcium and macortfum 
croea-linfcs, they should be released from IS# ieaerstsces of 
Ibe «*ba<co, That il. they will be made available to iha 
solutioo or suspension or. In certain bi»uocai. l),ey • in 
be. merely deposited on the surface of (be tobacco par* 
UcUe. Thii comprises (he inrond it*p of !h« process of the 
preaeat Uivcnitoo. 2 a cmbuJimcnu 1 and 2 of the its van- 
Lioa, this release or second Utp miy bt gcromplbked 
concurrently aiih the Aril step by reacting a-ith Ihe soil*- 
tioa of the treatiag reagent. Io ranbodtmect 3, bow*v<r, u 
ia d i f AJ e d above, the insoluble pectk acid resuliing from 
the [fcaiment should be ructed with an alkaline material 
before i; can be reltaicd. Jn such event, the release may W 
concurrent uith <hc addition uf the alkaline material due 
to a washing action In any ca*o, additional Seating liouid 
or w*itr may be used to effect *h« release theougb a 
washing aciion of the treated lobscro parrielei. 

Tn accordance ■* iih (he ihi/d step of our prceett. ihe 
LTjefated and lejxafaied tobacco pectins can next be ore- 
cipitated <jr depo'lted in a relatively free form (as com- 
pvred >a-i(h ihe lobaced pectin* « ihey u-ere originally 
present in th* tobacco), from ih« (texting solution, for 
example, by being formed into ibe insoluble peeik acid 
or 14(0 aft *Asoluble salt of pcetle *«id or by the x«(*oa of 
1 w*ier*miscible ichml, sueh at aeeion* or sthyt alcohol 
ta cause a •ncr-ielwblc salt of pvco'e k !4 *e go oui of to- 
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Lc :ai< ©f o^sci© j: sui-t^uni turn j! sj:.- 
..Oat ol ijvi.u.'i *r,a ^c: j.<.i<um if.i Jr per?jrr» 

'.^v ;ji i.'.Snpi'ii k tJ 1 f t,iiji/tiii| U>< iolwi«i«i u n: I 

c;- pe::* 5 j p.*r;*p.lit C 0 -* t* idJing x ;«:i:iOn agent. tu;> 
ii u ilro^oi- *ol«( gr*. preferably histrj i pH nf from 
about i fa ? t.-.d. prefers*) I y. from ata^i l 13 f. TSe ?H of 
lie aicctsl.c solution can te fff-laiEd by rhe sddition of 
& mineral ml d iucS ** WC’-- '© the sicohol Although the 
preferred j^lition agent ethanol. ary «■ at*r mi KibU 
orcicic rat*<M hSMfvg up 10 sfcoui tO carbon iiorm miy 
be tz :p|cyed, for eucir 1 *- * ketone. such as jctinn*. or 
% dixvhcr. wch ii djo.xane. Waicr-im«ni»uibl« solvents 
rjca u eiher. for cvample. ethyl ether, tin be uwd, if 
toxhtred with a watcr-mi«:bl< solvent, such 11 laionr. 

Tb* tobacco peeiint can be recovered by coeurfr.rri ling 
the wiuLor. or mjpemiiSft iri w.niih they arc {rtsem until 

they prerspttate Thit precirt'afe might al*o tit charge- 
t trued « »9 intr«t*bfe matt, liner me pcctia solution. 
upKjo eo^atflfeih^jon, generally becoenci progressively nvors 
vucoui ao;J ft to leave » depout !« a glassy 

solid t( a(c. 

While ihiJSSHsacc ft paesin* con be tepxraJad end puri¬ 
fied before u£c tv » biftdtf in reconstituted toboeda itetU, 


While the 
fied before a 
Lber jf«: 
La ntu. i,*, t] 
porta from *j 
ciboc comp 

sbetu of. urt 



ployed ;uH *-» they are produced 
ian wtih ibe (retted i©ba«0 plant 
were obtained, the enure combi* 
jbmdtr for reconstituted tobacco 
jircum nance*. Lie cwuc coenbmi* 


i.ag cemprtiiflc eiwaidilly the emir* tompoonM of a 


recosnitLited B ) uaing the eniL'c mi sure, 

no onpeitil are lost, til af the tobacco it 

employed. tad titre-eonsu min | rrftr.ipj 

AJtboiuti rwi ry. the thixotropic propenies 

of lofutloni |qftjlA fl^ soluble p*<tms ean ** adiuitcd 
U) the cured thed by the addition of 

rtjsi 3 ia-*crliu ei?.c»Uibm chloride- If any complex or 


prccfe ptLt'.c fcdmrdiifi |fa^ fuu tup of this proem it pre»- 
the the Lhitotrapic prop^rtiet 

ofi^t mLiture c»n tbO s b« td jolted by adjuitmc use pH 
tnd mafficjium prcmti. 

A'preferreFpee^miniry tiep. in tceordtnca »ith the 
g&gMAKj n {rT^rrtotfhffl^ft Bewgrf ritos s* tvhtng the tobacco plant 
l’hlch pfMtly irouod or cut :o a r*U >«ly 
taiaJ iLtr, '‘•(eh cold w’ater. Til it «tth term to 

remove la3puaga««agttiBi nUtht oiberaite fundee l be sub- 
tei^uerr irturf^^^^^otdiace with d*c present irtvtn- 
lug, Ji i« lictJlbifety d*t»e*bie to employ tueb a cold 
•. i^;r »j tIVaM metal urboniiei we em¬ 
ployed u iht ^b« Hsu ticp Generiiry, ttlffWianr 

«a-mi«T ^hntild tuch * w-iier * **0 opcriuion 

to cover til oflSe tobacco pltnt pam preieni. T?w urn- 
pcnnjre of tt ApuOuAiaXMgn ay be fceraeen — l * C. and 100 * 
C.. but it pr e/era 61 ytofeul 20' C-. and lfi« 'fcater with 
ibould generoJI) coclin* for a period of from about 
wy to ivy aor^ j^gpmiiM rio durlnf (he ‘ufl ti desirable, 
bm oot ee«iS#¥PK3w tbe «i««r watb bat beea com¬ 
pleted, the naUr can b« rtmoiod from (h« tobacco pint 
by 5Jtriuofl, AaMflB 88 SBB»Of oiher suiltblt nuafti. 

As particularly preferred twhedi* 

meet of tbe preteSi inyentior inroNei the o'* of *-i 
aansuotfum or'JMtphOvph^i *, tuch *1 di- 

«_i—iiTu m.i—n mSw ^gi^|| n onOophBifhiu (DATli for 
ibe releue cf vbc robacin pecufti. The DAF »'iU. r«fl- 
eraJIy. be idtfed in the i«b»eco plaru pan*, ^-hrfh may. 
for cxjxtpic. be brigM tobacco parts, barley teboceo 
pir.;, cr 1 mi cure of the suni. tn an eoueour toiution. 
Th* C8»*eeniratinn of ihe HaP in ihe afinrout SdI*uion i-t 
nor cri:ici:. frvi w.H» federally, be in the tar.ee o£ 0J- 
J.or* b| *-eip^:. Tie D-VP and *ki:er may be adirJ 
crpxrately :O the tobacco The arr.ogr.t Of 0.\T aoo ild. 
preferibiy, tempriu from about 0.01 to about 0.5 paf'. 

and. r.cv, preferably, from abotn 0.05 to 3 33 part fey 
M,cigh:) pc' par*, cf toboiLO bemc i;on:acted. A hum,-:- 
l ,m, uj.-b .u ;l>c,*nn dr rri*ihj Ifn t sS)-ol. m.Vy Ui* 


t:;. 1 detu-eJ. tt ;&oi; 3 J :n : r ; *rt cf Da? The 

iempt'*'.u?t iw^j '.he DaP 'r<a..Ti«ci Of ii^t :obaccd 
s-.*r v *ry bf:-<;Q roorr. icmpe.'»:«^e -*nd -i'uvt . 10 ’ P. 
Of b.^nef. Cepcnji.tf bn me t>pr cf istjeco ircaied. 

U'ndsr prenur*. es«o S'iher irmpriiurri may be em- 
p.oyed. Th< pH of This rrunure is. preferably, maintained 
at a »ajue atout 7.1 ;o >.0, uhicb may conveniently 
be jccoaipushed hy -he lddltion 10 Ihe leslv^df. of con- 
ceau»:«d aqweow* *mmon*a. 0 j agnaimt vtirrxnj «ucn 
a roixturv under the above ^icscrfbed condinont for from 
jbauL 1 minute to about i day. and. preferably, from 
about 1 hour 10 about 5 hours, the tobacco peennt are 
Libcratad. rdcuod and deposited in the tobacco plant 
pans :o farm a binder composition. The reiulun 4 m/t- 
ture may then be reftoed. lor etampl*. in a dii* reAner. 
usiil >ub*tanij«?ly all Lfac pulp (in excess of the »ai«r 
prcservtl, cart be tbaWett Ibfou^b a screed Of approxi¬ 
mately if rneth to produce 1 binder componiion u-'hicb 
is ready for use Is the maiAufacture of rrcoasiiluted 
LObtCCO llkCM. 

Tlae term ’‘tobacco pectins' as used ihroufcho'd this 
■ pvci^Cation means "liberxiad tobacco pactini’* aQd com' 
prehaedi pcciins ei-bieb h*v« bint freed or liberal<d from 
tobacco oad. ore, therefore, not bound into the tobacco 
icructur#, as differentiai«d from ih« tnaoiubla. naturally- 
oocurTiof prosopectini which axe found into a plant Cell 
Burucuxj'c. Tbe term iocluacs the free pecuok or puciic 
aud. as well xx aoiuble. uiu cucb as the sodium, -potassium, 
ammenium, pcccaias ajsd pact I nates, a/sd insoluble sal li 
such ai the calcium and nsarscamxn pectatci and pccil- 
oates depending oa what method is employed to liberate 
aad obtain them from the naturally occurring iasoluble 
pro to pecti ox, 

Tbe tobacco pen Jos produced or liberated in lilu or 
isolated by means of thu invention can be tried ax lb* 
sol* bindrr AAtcnai for rceoosLduted tobacco, 00 
other OKiniJs need be added to calc the sheet, lltey 
can tx ipmod, extruded or east, thus faeiliceting eppfi- 
eatieo oaio a moving belt carrying i«b«ceg dust. Under 

proper conditions of formuUiion and processing, recon* 
tuiuted tobacco nude with the tobacco pectins produced 
by tbit iavvotros etbibh eaceUeni phyucoj and arorfiaik 
properties. The ultimate tensile *r»d wet strrngthi o( (he 
rtcanitiiutfd tobacco a/e good. While 00 other materials 
oted be added to the peclbuceoui binder, other materials 
cjla be added, if dcxJred. For example, organic acids and 
prescrvoiivcs tvhich may in themseU-es be of tobacco 
origin, may be added. PlaiwlMfl, such u giycois and 
polyglycola, and huixicctanu. such as glycerin, co*y ala o 
be added, if deai/od. In addition, tbe get strength «( the 
tobacco pecuas can be regulated by partial precipitation 
to control such rheological properties ox viocosity, Suidity 
amj rLaxtsciry. Other additives or dispenanu may be 
added in small amount* to regulate Uurrying quaiiiici. 
pnT’idtd. however, that such substeoccs are not added 
fa Urge enough quosuuci \o adversely affect uw flavor 
or aroma of the Aasl product. Furthermore, the tobacco 
yvcUii con be teatbixd wish w-«far-soluble puni or 
watcr-dj'sf^nibJe guflti coenmoeJy used *s bioders tor 
tobacco sheets such ax methyl cellulose, sodium evbexy- 
mcihyt cellulose, guar gum, locust b«aa gum. or alginatct. 
although it ii preferred to minuniit or rlimiMk such 
additions in order to obtain a product mhich mott closely 
resembles natural tobacco. 

The product from Uaating the tobacco plant parts in 
omrordance with the method 1 of Ifca iavvodon 

may be cast directly and dried and rut Into paniculate 
material similar o physical form to ordinary smociog 
tobacco and 10 used, preferably mned with tobacco leaf 
cut or shredded in the usual manner. The product may 
be exit in sheet form, in blocks or os threads or other 
shapes, as ioired. Am important ue, however, of the 
prepared composite slurry or easily ssoldcd isolated 
peninserous mats is as a binder for ground tobacco and 
for the making of corresponding tubaOco products suitable 
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3,4 JC.2-1 


fir i —cLjn; Sheet tnatc-'UJ o( 4>dr!r d.ifsrent PT^paffeei 
74 / 'jrtr.tJ - r nailable 'iniudns -D ihc Piv.e.' of 
(omiax- One .t-s. ttaei xsd , M ?cd.tct comprises 2o * -ji g C:r 
•zossyor.i* ilurr> or.ro a too-tog e«*!i ir.d spptymg a layer 
of dr> ground *• fr**p-.a-sicd tobacco to the **cl adhesive 
tar! acc. II za.rci, there nuy be *ir\i applied to the belt 

x .*><r o( t>.i tobacco. followed by a la>er of the buidef. 
4cd then a top laser at l£lc tobacco. V»riou* additives 
o*Y b« ine.'uCed »iih ihe ground toburo iircb ax &»* 
»er»wi, piiiti.'tttft and aromatic tu&iiancrs. Th< web 
it ulucgacely dned ind then suitably mO:tt*o*d a/sd rolled 
up. Such method* of form tog caatjnuau* sheau art 
ktoowu generally in tie art and iht detail* need OOt fc* 
Ijni.tr described. Re per tenure e at (hi* procedure if the 
«(j?anrMi and method diictosed in US. Patent I.7H.JU. 

Ajj other method of fortning a rotoniiirwutd tobacco 
product, •i*b the slurry of Ihc isolated tobacco paettos 
aj * binder, comprise* mixing ground tobacco thoroughly 
thefeM-i;»wmo i man of dough-iikc eoauttroc)' and tben 
Lttlag the mfeevJa^iret form onto a moving belt Surface j 
reenoJttfung la tccordiact ihth 
edurcs. Rr prtscatauve of thu procedure 
lui aod mcLhod discfoiad in U.S. Paicau 
.T^fcTJ*. Obviously, the r«tomtitu(*l to- 
b< fortued by moldiag or other suitable • 

iefred aspect of Che present mention 
at a binder or directly, the mixture 
a pectins which have been produced 
stpanuioo «up« and without lh* < 
iiioaal Adhesive a»at*riali. 
plea are iiiusirutvc: 

ExjJTipU 1 

arts) were mv««d with cold water 
ur. The water was then decanted 
a; solution, made from I part of 
t dissolved id 60 parti of «ur, *ti 4 
cb*d part*. This mixture. »m beaied at 
for >0 mfru'es at atoeospbe/e pressure 
‘lies at 20 pj.i t. la (be (ou/u of 
at to pvcnrU *tn dissolved frocn 
pen*. Tlj£ entire wtl mas* (pulp mixture) 
U‘*rtng B.'encfor 10 that it 
JO cr.csh screen. The resultant 
ma'.cfiai hx3* ,y gWi^t&-e ^properties aad was mitoiropie 
future. _ 

% added 2 paru of glycerin, (o larva 
TbejpH of the resulting muniri 
y'lSfwiliCfl 0< a solution of 109* hydro 
of sodium earboaymethyl celiu- 
was icidSd 10 the mixture, giving a proper- 

CMC to 10 pans of toud solid* 
was desired 10 wye ibis mixture 
binder, the CMC w« employed in 

ayusg qualities. The mixture of 
parts, Including the liberated 
»dium oarb«xymetb>l cellulose 60 
a vixcaahy which wit suitable 
the mixture as a binding tnurisj 
This mairriaJ «at sprayed 00 
top of an undertoaUng of tobacco dust, of an 10 maij 
uxc. a t,cb had been duitcd ©q a ail belt. Another coat 65 
ot ibe lobaeco dust was laid on top of the binder. In 
pcneril an apparatus aiitiilar 10 chat described In UJS. 
Paieni 2.■*)-*.50 * 1 * employed. As m said patent, Lhc 
r*cor.Hiui««t sheet *»* dried and w» 1 then huoid/ied 10 
the ortircu moitiurc carucnt. The control io TabU I was ' 
trjde x 4 convenriohal manatr. using * relatively large 
airovot of CMC ia proportion to tbr pulped wathed 
totacco items. The let; dais ai observed arc recorded us 
Tl3le L ‘ 7 , 
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The rccomiiiuced lobacco sheds made pursu*nt to this 
example were shredded and made into cigarettes. Tbc test 
cigaratut. u • all a* control cigaxeUca made from tiand- 
ard rtconaiiiuted iobacco sheet, were rubmiited to a 
aroolmg pdeel for tuhscetive testusg. The paarl found 
that the smoke of the c-icaret:** made by the method of 
this tov<oiioo wii sighiflcantly less harsh than the smoke 
obtitoed from lhc ccoLtdJ ctfxretiex A pleuxg fxaUUa 
odor was found to b* irahassiued i ai* tha aannoi pbaao 
of the uneb Lrora ibe uut cigartiiu made renployiog 
recohatiiutod tobacco made by use prow ox ui*ratioa. 
Example 2 

Fifty grams by w e jghi of bgcley tobacco renu were 
thoroughly washed to *Sout J UlejTi of cold water for 
three hours. The washed tahaeeo »<«aj were the a mixed 
with J 00 pum of water haetog dluolved ihe/dil S grtm* 
Of K>djum ca/boxase. The multxat ostolui*. containing 
aboqi solids, *■•] uearned under atmospheni pressvtra 
for 30 minuui and uAdcr a pressure of 20 p.sj.g. fur so 
addiiionat 20 minutvi. At the sad of rhit time, the mil' 
fur« wax tUo**d to n»! aad th« liquid wu upviud 
freer the solid maierliJi. The solid materia It wa« treated 
ui a cider prtt* to recover as much as possible ei the re> 
ctsaiftiag Liquid. The liquid wax added to a previously pre¬ 
pared coagulant hath which umiiiltd of tibmei and by- 
dro^hJorrc acid, in an amount 10 adjust lhc pH of the 
coagulaoi to about l.D. The resulting au'aiura (which had 
e pH of about 3.0) <*« ajiertxaialy stirred and allowed 
to seitle fer 4 petiod of iwo hours. At lhc end of this time 
Lha oixxure w«i tiyaieej UifOggh 4 cloth sieve aad ibw M- 
lr*u w*» discarded leas'ing a solid, gel-like mas*. cOinitt. 
tog essentially of peciinaceoui ataie/LaJj combined with 
ApproiMTtitcly 10 peru Of liauor. The peii of pecxmece. 
ous ffixxeriaii »u Ufr. baaed upoa ib* dry weight of the 
Starling tobacco plant pari*. The mass *11 observed to he 
^mo'^opsc, soluble 10 water at a pK of aboui 6 and solu¬ 
ble in a sodium carbonate solvuoo. 

The tobacco pccxiiu Lhj» UoUled were quite impure and 

hxd a color characteristic of lobuco. The solid atu «it 
J)<n red i 1 so Ned ie a tedium carbonate solution and (he 
nsultaAt voivtion *aj pourvd into as acidiAcd ethanof 
b*ih similar to iht coarxUbt baih used eartier. The f«- 
coagulaud solid was obtained by filiation MuS dried to to 
o^n *1 105* C. The dhed tobacco pet Uni were to the 
fotm of art opaque. labmnttolJy colorless sheet. When 
Lh« sheet was pulverised, a white powder «u obialoed 
having « ditiinct ind pleating odor similar to vanillin, 

Ttn grams of the dried tobacco peettot prepared above 
were swelled to 100 ml. of cold water. The miatuxe w*t 
then added 10 a slurry consisting of X^J grama *f refined 
trade pulp dispersed in 200 mi. of water. The fisurtam 
mixture was homogenized in a ‘A'afisg bitndor. Four 
grams of glyee»i*» were then added to the mixtur* !o «r*e 
ia a b\*m«etnnt, The rcjuiung mixtur* was cast imp a 
binder dim. using a Gxrdmer casting knife set to produce 
a sheet having a '•el UiiiLica of Sfi mill. The physical 
propanwi ot this iheer, after dr>ing. were tested and wet*, 
found comparable to ttx* proper lies of coavenijoaaJ binder 
filmi. The phyxieal lest data axe fi-an in Table If. The 
control AiJJcual «ai mad* by mixing pulp, which had 
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5 : c *: - s —::h '■JjGM lOdivn c > rijoryir*; >! e?i* 

.u.eic :CSlC; iz- * 41 j ihj-n ;o Tjsie I £. 

_ ;; __ 

Tu( 3:n4t/> C*r«.■■*) h.nd«r 

_ SLm _ 1-31 j 

5<X-i*x . . i*l O 

luu.^M.i"! •: . XJ I. U 

UiBiwi nrr^i . 14. J I*. Q 

«M.t(Uai. . 1 II ID 

f a*4/** p 4 1 . U i. 1 

t;arr!i*f- tort'll . . . *. t t) 

*Mt (M4o«,ii.y.O «* »<1 '■*• *. 31 tt 31 i IQ 

• Dm 4 u» 6 »n» e<-riwn aMC?4 iM p*i««■*». 

‘CMC '“0-4* t-/ M.4 1 «« fl «K p-*Ju. ** r*»^ x « 4 * 1 

kA 4 « a BiiMi tAi ■triitlnlAf i&rji JXl CUC. 

* **f» m * (fl^niHK W iM *4 i»4 ‘»*»*4J* < iiwf ft 

Milt 1< m-A rl* 1 1 1 ■ 

LiimpU 1 ,J 

One hundred gi*J»s cf Uurley tobacco iKuu were 
covutd u<tb dijulled water. t«*ch«tf for 30 cnuiuui *nd 
then dr»uard T&e^u ^s it * dj 1 1 «ini vtrt ihea mixed with a 
solution ejnuiHiflj y^W nM of dixmmonium mooohp f0 
drogca flrLbopo |igaS ^ iQ^OO ml of «iut. The rosgluat 
slurry **41 hij'prfor I hour a< t temper* tue* of from 90 
to ICO* C. Thc J pH of t fre reactioa tnitture, after com pit* 
uon of the re^^o^wa^Aboui 7. The entire rexctfoc 
mixiure wu bojhofiSfiHd ii x Warm* bleeder. The solid* 13 
u>a(«n( • !« by «<i|M 

T» o (rimi ter*< 44 » bunaectant. «rc 

blended *>ih 2 C 0 yuni if the above reaction mixiuri. 

A gi—t of SO wu cx*t from this mix¬ 
ture. The fo-jod iq have the property 10 

of beipg able tofiUi^ Pr xjj mrfxee t»ta »hcQ newly cast. 
After 1 b< fltnr dried, it *»i found that it 

could be peefsd^f^^f^ by bind, while UiU partially 
wes and ifien h ung up tod» like net cloth. 1 his property 
provides id the BMuftdiut of to- 15 

becce products, p coeo9 lf” ,w 2 j 

PbyiizaJ u-erfi carried out on the dried Aim Lhui 
*ad j&BM 8 gj > Hg$ &fried out on 4 control hJcrs 
• mini ywW nf W W^iy pulped tobacco pUm peril 
syjium c Jj$ 8 £J' rnet -* | H cellulose (CMC) el the 40 
%A 51m p^Ndt r 41 made in Lhii example »u 
aaC <*■ 4 1 ^guo^tg c • pleasant aromatic «nokc. 

\ <Uu Ul. 

_ i tmjp tn ___ 

S16B8388388883S T»»i tiAM- Cmuu 

_ 1 Ha tady-llii 

.. ■.. ««u>i. |3i jT: ... lit LI 

Uki.nit .^jwsSrr .. it) it t 

Tout »4J*x<il '.jjjjpPf. <: J ..... 4 U ID « n 

pu i-'gWWW W W,........ l. 3 4* JW 

E i0»l*i«x. , . f . . u i a) 

vt m» m~a*mi t, rv> 3 »»s/wt-.j*■ ' n. 3 11. t 

1 «a m —dii mm :i»< i ' » 7iL ^c«u» ft ‘armK ui «Icj>. 

*cuc *-*4 r»ip. 5 

■ ii Kfin MUutirii JS 

* K(. «.<« < '*• 35 

>«>u trf.f^f.i ffl t mwm BF’* «a. pKutt ■* u>« i«*«iv 
144 14* iiaoxiM. i* 00 ®™™ 

*" i0 

Ln each of b^rky (obooco wm« werr 

covered ditfiMsdftvairr; kaclmd for 30 cniauta. and to 
drained. Ore riufe^R^^art of u«rm were kromted wj(b 
ihc ijint <nd.eei±^@«KflS^ IV. T«w 4f«c< eii diiiolved 
in 600 ml. of dttUied «<ucr in *a 4tnogru uiflleieat 
la make up k 10 *1 (by weight} toluifon. The leached 10 * 
bxcco iiimi *trt pl-Ked >4 aeid iatut*4>n end heated ia ej 
4 utim ey.h for 1 hour at 4 lempcniure of from 90 

to 100* C (Ficrpi f«r tSe rxampU in which V«niai 
«n cjnpiryed. Thai example *ai conducted 41 roort 
ttmperaiure. j A f>e ml. altguoi tu talen from ihe 
revolung m.iiure iftd m:t«d wi^h ;o oil. of »thyl xlco- TO 
fwl in a jfadu4i?4 cjlinder thereby • precipiutc of to- 
?ieco peTunt *.vit oftamej. The 4nouat ot pfrciptiiie 
in lhe Jflduj'e^ c>ltnd«r »*4» Ob»e-v<d. g*ch Of <hes< 
r>"«cttj.i„res tobJsto pectin* >uiubl« for uws in 

Lii« pstptr*! I.*n of 1 /c.01lli(l>lfd lublCCD S O As- - 7 f 


1 .cn. The 
KTHtC :.T 
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“it. 1 ! t.ic .T t \ .1 cut * uu|M —c 

rctuiii ccu»in<c u ihcte c \per.me Ml arc p*i 

r*p; e [\ w «:a** 


TABLE fv 


Reapenc 

PtALiaodium tripo yphc»j^*ie 

Sodium hcxametjpnotpnxi# 

DUmnocgn msnebrdfo|en 
(D.vPj ........ 


Volume of coa|ula£rd 
us 4 *<eo pecitm 

..15 


Of»4iOpfla4^}4r # 


Tmodium or he pr.otph it<___ 



15 
13 

Ouodium monahydrociA orv>opN>tp^*«4 __IS 

Dihydrogcn cnonotodium ortnop*«tpna-it _^ _ T ^_ 3 

Vtiitac (icirakOd uct 14 U of e Jtyenedi kmiat- 
letrajeetii acid) —- - 


15 


Ejl* tnplr 11 

One hundred grttni of burUy tobacco iiitm t«rt 
covered with dittilUd ■iter, l«x«h«d ior 30 iuouui xad 
dratried. A toiunoa cf 10 frust of Vervoe {i«imaodium 
k4Ji of <tbylenedixmifl«.ierr44ce<*c tcidj in 400 tnl. of 

•tier *u added 10 the tuou end the suxiure was made 
baaic wuh tqucoui M»diuea hydroxide. The rewluox mu- 
lure wxi 1 hen huMed for l hour at moa» temperature. 
Tke entire htaxturc (a pulp) wet humo^vui ir> x 
ing Bltndoc and the leiidt cortctit naj oettrirjir.ed 10 b* 
5% by weitbl. A 200 gram portion of Ux ?wlpt ihu» 
prrpared, wai combined with 2 |nm» of flyeano. «■ • 
humtcuat, and then cu»< imp a 5Jrs> of 30 ax«L» thick- 
n«i» by the ute of a Cardiur caiur.g knife. The retuU* 
*ni ihcet found Uj ha>t tatiifactory phytica) prop* 
drtiej *jd, upon buntinj, exhibited « Try pieaiing 
aruiru. 

F la in pie 12 

Greet! bri|h( tobacco Uim were uaied ua no pro papa I 
to remove tufiri a ad ehiorepb) fl. The m«drib <#u tUipped 
out of tie leaves Iceviai the »*eb. On« LhOuieod (an 
of th« web {II gram) on a iclieki bxiii) acre placed in 
a porcelain bucket aoJ covered aid boJLs| diaulleif 
taster coo laming 9.J fratoi of diammootuen rnonobydro- 
gca orthophotpheic (DAP). The DAP way added 00 Ux 
basts of 10 irimi of D.KP par 100 jnum of steal (which 
contained 12% moixlure, by weight}. The resulting niL\- 
ture »u boHod at low heat for ooe hour. The juice was 
<hea Am expressed from the eruxture by hand. Solids, for 
example cellulose ind itid, were then funher Mperxtei 
from the juke by centrifuging. The clear juice from both 
operatioat was then reused with 70^ ethanol to forts 1 

f«J. which wit then tquacjad out iq cheSM ClOlh. Tb« 
gel war ua**/«rrcd l« a Buchner funnel where it wu 
wuTteJ fumt «itn urvtM aos ilim w tm eUtyl ether. Jr"i- 
nxlly. 'Jac pa! way pland ui a vacuum desiccator and 
dried. T>w get ati suitabU for uia 14 the yttpuilrfn of 
• fccoaaurtiud tofcucco in accordance w,ih (he umchingi 

of the present iovenuon. 

Example 13 

Burky tobacco waits were separated info conical tit- 
rue. woody tissue, ind pith. A (ample of each wii tuxm 
cook ad with 10% 1 odium carbonate for 30 rruau id i! 
atmoipberic preisure and for 20 busuici at 20 p.xi^. 
Alter this cooking, the w-oody tiitue wu still hard add 
could not be pulped in a Wiring BUndor. The conical 
tiuuc and pith were soft and polpabtc. Each of ifacic 
latter two preparanons a ere suitable for u «e in the prep< 
xralion Of reccoiiituted tobacxo. 

Example M 

Coarse ground bright Bern tobacco Hoes (30 crxmt) 
were aiihci ’.horoughly in eol5 water. and then placed 
m a boiling aqueous solution of 3 grama of diammoaium 
monohydrocen onhopno»phj/e and cooite for 3 min- 

mu. Tt»« malt r« ^ >■ Jrtwn p}ac*4 in a 'A'kffng Bl«nd«r 
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After » \ rr y i>2.“ pcr.ci us -J3e aicOlo*. ,fl f rstXtufi w*> 

coo»tre^ :o * •*»coji, dse. Lapxlpxoie siurry; **beriif. 

‘he -stjcio uen pa.’Lvks ha.t seen rsmpiclr ly srjrara'.s.: 

«o us,u o( cellular \i:t Thu impalpable ciait ■* *i suii- 
•i/tf (or -j te ti t itfidef ,n receaiii tutcd toba.cca. V> her , 
n:?uasd wi 12 soT.e a.' *jt« sou watsr washings removed tr 
tfcc full step, ihs impalpable ram immediately became 
nieout ind «■>. astuaiSy ;*l!*d <o a v?ft mat*. 

F or fu/iher companion. a nmiUf sample of coarse 
around bright sum irvei (JO *riatil, wu dispersed in l0 
boCifti wairr and cooled (or about >0 minutes witfl three 
piau of dtammonium monofcyorogea orTiopbcupbat*. 

T\e pH of ijiit mixture »»f brought to t value pf 7.1 by 
:fce addition ti ihe rmityre of JO'ii aqueous imtnanti. 

Tbc jp-aJiu'ei at tobacco =ouId th«o be rtlped to a palpable ]j 
pulp. tim.Ur to me soft mast produced In i b« experiment 
described tn the first pert of hits eximpte. 
i EtifflpU l S 

Barley i(ibftftfl jtcjh t (<rs pound) were cohered wlCt * a 
chilli led mi c to stud K'tfii hfluft Xa 4 tfi* 

»irrr d« c &fgf sr ?hiu »iep «n ripened »evtnl limit 
and ftsiity^me nem» were eo-*ntd wuh din Hied waur 

containing JO. 3tl. ot-iaflee nu alt d HCl and l*ft tr^tmlfit 

2 ‘" c » .I,- « t» 

After ssxgdinfg&verrtifbr Che * c > 1 k water was <f*caated 
and Che rtcaamigtf jw ^ rtpcittdly free of HCl until the 
wash xh*o treated *‘uh elver 

rtitrate to/utiOn. The Kcotl M-ert then covered w di» dis- 
twleh **' JX 15 grw* of sodium cirboaate ga 

«xd left o'«#W«f§S^?4‘ C. The pH of the Maple. Use 

foUov inf 1.1. The turns wtr# swolJca usd 

tcfi xod *« p| ^^i«intepmd tith the flo|tn »M 

the minurefennld he homngenixed *nd employed, ax x 
binder m r»Tp<>.t.ixy.m<jtobacco. gg 

pit 16 

The ippatxim | rr Pl9 v,d >8 this experiment wa» large 
i ip 11 pcfetfSBjtfMuni i JDO gallon conical bodotn, 
terp. tank, fitted wuh x Cowtes high « 0 

mite r. 

* hjndj$W®^%rid forty-eight gallons of water w*r« 
txril^j andjicalcd IP a temperature Of 207* 

DC buru|E^^^^^Q<niy-<>c2[ pouadl of bright to¬ 
bacco (fliJIisiorm » 6 metfi per inch «»''*} ttent 
were added, *b« Cowles eauei* »l a low ^ 

tpetd. Ait 2 oj pWiB| t!Y after the additioa of Ifie to¬ 
bacco. nifit x l Si. Sj or»«-dyart«r pounds of di*mmon!utn 
flnonohydroger or^lgfc^jOtpb-sca (uchoieal grade) ware 
added to tTe mtfiQnla faisiying 2f%, by arelgbl 
NH|) wa< i^Tiq idiur the pH to 7.1, The mjxj'oi | 0 
tf*ed •est iopW!4?® w f?f^ , J00 r.p.m. After t peniod of J 
entnutei Lht l e .mi KCi tute of the tnUtor* was 174* T. 
Moti of the $ ^J’c?eT7itybe mixtur* were vsfl enough to 

be aicared by b»ad a^d the mixture bad x >Uy-lik< 
c -0 6>txtrery. ’T he..rr u xi n^E’ wa* cominwed for t hour to ^ 
aouic the suit of iisjniegfxtioo. al¬ 

though a 15 minute period appeared to be m fls c kal for 
dstx porpoie. 

Toe vitfOiimSnpPRLitljri tu found to be 10,400 
cpr »tid its mlidsaronumt »e» found to be *.0516 by ao 

Tbit cmpf<7><4 as < binder, betas 

purrped through x /liter th ttofige tank* and subsequently 
rprxyed on lobxcco by the method *nd equipment de» 
scribed in L'.S. Patent L.134JI3. It *as applied at the 
rir< af J trim per square foot to form x rccooaiiiuied 
tobxcco sheer h4‘irg the following physical properties: 

Buis weigh:. j.Tsi./ft. 1 {’J_______ IC-2 

Mo.stuia wuritent (pefCent b) weight) - -..._13.0 

Tentile. kh--*tn. --— 0.12 TO 

Fold tensile, Ug./in. ------0_*2 

^ork-io-break, grn. cm./ft.» (*)-- ---16 0 

> tr*tiu *! >11 ih *■ |m.-Iw4i«c lUtte* *» 

• rnr.atiy tr** «: aroUrun 

•Ca«Sui*C »r «a itH<.'i>^ ia i.L< laxtra* T« *H1« j t 




I A 

Exx.-n-;e : "I 

3wr.e> :C5*CCC ti:St '*«‘e ‘V»s.*\t4 »n iciO wxigr v here¬ 
by, Vom apout 75 :© 30% cf the nxtursl coaieat of 
v. i:«r-soluble lubstantcs were rtr.tcvtd a n m< w«icf. 

The were then dr«J and ground xn<j used to make 

x oinoer « fallows. 

One hundred parti of waicr were brought io t tern- 
f-er*:u.*e of 5f3* C. and :o this were added: 

7 0J parts by weight (dry WisiS) of tie wivhcii buriey 
items. 

1.05 pans diamm&flium pho^phxte. and 
0 70 pan Of glycerin, as a humevtxns. 

Owactntriseo aqueout unmjnia au i.V.i aeded to 
bring th« pH a( Lhe mixture so a >slut of at le_ti< 7.1 
but no higher than 9.3. 

Tbe mixture was then stirred for one hour and iub- 
acmien'.ly refined »r» x disk type until better than 

09Q of lhe pulp {in <i<zsi water) could be the tea 
ihrougfa ao IB me»h lic'-e. 

The resulting mxterul w*» thea e.-nploycd as a binder 
foe tobacco plant parts ld form a reconstituted tobacco 
abmat ia a meaner similar to that described io Example 16. 

Fi ample II 

Burley lobecco item* were w ashed in cold water where¬ 
by. from about 7 5 io 10<6 of the natural eontetjj of water- 
soluble n#bil*rw*s **r* nmavtd in tb« w*ih Tb* 

stems w*r« rfien used directly La the w«t coaditkm to 
make a binder as foflourv 

One hundred parts of water were brought to g tem¬ 
perature of 19J* and to this were added: 

7.00 f*rti by weight (dry basis) of lhe washed bu/Iey 
swtn, 

1.03 parts diammonium phaiphate, and 
0.70 pin of a glycerin, xi i huirxciut 

Condxnrratxid aqueous ammonia a»i then added to 
bnog the pH Of the mixture to • value of at West 7.1 
but qo higher tha-A 9.0- 

Tba mixture vu then uirred for on* hour and sub¬ 
sequently refinad in a tfitL type tefitvxr untU betur tb-a 
9916 of the pulp fio excess water) could be sbxUa 
through aa If osesh n«vf, 

TW resulting mairrigl w*j then employed as a binder 
for tobacco plaat pans U> form a reconstituted tobacco 
sheet m x meaner u-titlxr to that described In Example 

16 . 

Example I* 

Huxley tobacco vtarns were w»^>wd in rokl waier where¬ 
by, from xbcui 75 io *0% or the natural content of waiei- 
soluble tubuervees were nemo*«d ia the wash water. The 
stems were then dried and ground and used to make a 
binder as folto«*v 

One hundred {urn of water vert broughi to g icm* 
pertiurc of 195* C- and to this wex* added: 

7.30 part* by weight (dry basis) of the washed bwftey 
stem*. 

1.05 pans diammorinm phosphate, and 

0.70 p«n. of «mth>l«fie glycol (TEC), « a humeciam, 

Coi*:enir*ted xeucoui ammnnia 'it then added to 
brin; the pH of (he mxslure (o a i-aiue of «t kaA 7.1 
but .lo higher than 9.0. 

Tbt mixture then stirred for one hour and sub¬ 
sequently reined in a disk type refiner until better than 
99 of th« pulp fin excess water) could be shakes 
through 1* mesh sieve. 

The mulling malarial <vax idea employed as a binder 
for tobxccu plant pans to furnt a reconuiiuKd lobacrn 
shcei i.*t a manner similar io that described in Example 
it. 
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1 5 

*/!*jHe s '0 


hurley :c5jc.-c u<r.s *crc ml'c: *rt csid **ie: 
by. :? 03 i about ?J :o of lha fli'jnl content Of -*si<r* 
lOlab 1 * «<rc rimo»ed ij*. the * xsh Tbe 

jicmi wet* ;fc * n ->jeu »irectl> in me *si corciuo-i to m ii e 3 
* bia-lcr »i folio-**: 

On* hundred ;iri af «jrir *«re brought to a tem¬ 
perature of 19 J * C.. and io :tui w tit sided 

7.00 parti by weigh! (dry haul} of the cashed burley to 

items. 

1.01 pan* Ji'jmmo.-.iwrtt pliOif*h«\c. and 
0 70 part of u.ethylene jl)coi (T£Ci. at a buawetant. 


Concaatfiied i^utfiui ammonia then added to IS 

brvt k the pH of the muauie iu * value of at least 7.1 but 
so bilbea:.*ian ? 0. 

The cruOTUf.e was £h*n tt*rr«d lor oo* hour and subse¬ 
quently rcfinejfejhjgaij d*»k i; pc rrftn <t uuUl belu:r ihatt 

99% of c*«w waiefj could be iljaita =0 

through. qprfoieVt sieve. 

The rafutiioi material « ft then emplojed at a binder 
tor tob«M»?( an i' > '$gm to form « reconstituted tobacco 
■beet lo jfc" csapper Sir riJar to :hat d*xnb<d in Example 

IS- i - I -j , 

: Example U 


Bright t 
by, froen 
witer-soiu 
The CteCCJt 
a hinder 
Oac hu.1 
pcxuurt o 



Joncenl 

f®2§a58|p|h« i 

The ouxfure 
acqueotJr i 
9$% Oi i 
Lhrough L0 
The rxeuli 
for tobacco 
sheet ii 
16- 



M 


i were * ashed ia coij «aier a here* 
of the wa’.uiaL conum el 
fei were removed ir. th* wasb vttef. 30 
tied And ground aod used to make 

parv^of »*ier were brought lo a tea- 
nd to ibis were added: 

05 

[dry bawl) at the «ubed bright 


phosphate. and 
a humectant. 

queoua ammonia way then added lo 
jure io a *ajyc of vt lean 1.0 but 

itirrtd tat four hour* tod uitj* 
diik type reAner until better than 
excel* water) could be tbsfcto 

.ii was Lhea employed as « binder 
i to form a rceocstiiuied tobacco 
us|iUr \a tbai described la E.x.<xi>g>)« 

£xaenpte 11 

BritM U3- fevrert washed m cold water where* 

by, from a § *0S of L&c natural content n( 


*rite;.solubl 

The stems •Sri 

ena'ce a bindi 
Oac h' 
pentu^ of 




•% « ert rtmoved in tha m-tih water. 
«rTuMd dL _ «0y in the wtt coociLlob 10 


,f Kiitr were broaght to a <exa< 
d to this wer« added: 
rf basis) of Use icshcd bright 


7.00 pares 

f^u* <urt 

1.0S psru diimmnruumVsoaphafe, and 

0.70 pars of *)y«*n«. as a huascciut. 


Coneeauaud aqua^u* ammoeia was then added lo ti 
bring the ?H at the miatutt lu a value of a: least I.D but 
co hie he: than 1.3. 

Tbt mixiuse *as then stirred lor four hours and suh* 
sequeaily teAned in < disk rypa rehner umil better than 

of the pulp f.-n eaeess water) could be ibaiten 7Q 
throujb lo IR meih sieve. 

Tbt reiuliinf material was then employed as a birder 
far tobacco plent part* to form a recoavtituted tobstaco 

ibeet In 3 omn*r iimilar la ih4( <ftxcrib«d in’ E/umpIc 

16. 75 


S.ngi.: lubecro stems »cre *a*sbed vj :aifl wjeer «£c;a- 
ay, L'3 3 about ?S to SC'v pf tbe oaturji jcoteai at 
water.toluik ltisune«» *cr« removed Lj tie »•* sh water. 
Tbr IT*™* »«rt Lira dnod and crouad »cd Uted to 3Jai« 
a ptnder as follow*; 

Oae hundred pans at water *«:* brought io a c«m- 
ptraiura of 10C* C- arid to Uus uer« idiled. 

7.00 parti by ~ r i|bl (dry basis) el the wathed bright 
fflue curtd 1 items. 

l.Of pcudiimaomum photphale. and 

0.70 pa^i of ;ricth>l*n« |)ych( (T£C). J* a huirecLanc. 

Cooctslrated jqueoul ammonia •»« (hen added to 
bring th* pH of >he mialwre to a v*[u« of «t lean 1.0 bul 
ao bicher ibao M. 

The r&Lature was ^S<a stirred for four hours astd rub' 
ae-qucetly feflnrd m ■ diik t) p* refiaer uquI betlcr tiac 
99% of the puly (* a «iur*a water) cauid be iflakeo 
cbrputb an LI aesh sieve. 

The rvutlUng malarial was Usea employed aj a biodtr 
for iobacco pilot parti so forco ■ rxtoiuitutcd tobacco 
sheet ia a maeoer umflar to that desertbed in £juampi« \ 5. 

Example 24 

Bright tobacco ucffvi wen wubed in cold water where¬ 
by. from about 73 to *0C5 t>( the aaiursJ coase.it of wiser* 
soluble ubUiiKii were nuto»«d io the water. Tb* 

n*mi ■ er* then um! directly us the wet cooditioc to make 
a btrsder »i follows: 

One hundred parti of water were brought to a tam¬ 
per* R*r a of 100* C. acd to this were added: 

7.00 pant by weight [dry baaLs) of the »uhcd bright 

(Qua cur ad) itcmt. 

1.0J parti diammottium photphate. and 

0.70 part o.‘ tries by lane glyaal (TEC), aa a humccivti. 

Oxacanuaicd aqueous amanotiLi «u the a added to 
brio* the pH of the mixture to 4 value of at (east t.O 
but 04 higher tbao l-J. 

The osiarurc was then stirred for four hours u:d sub- 
■e-qvecU J" refiard U) 4 disk type rt liner uolO better < h sr 
99* of the pulp fid «*«« w»wr) couid b« ihakao 
through sua II acah sieve. 

The resulting qaaierlal was Lhep cjsploytd a s a bidder 
for tobacco pi4ht pirn to form a rccoasLituled tobstco 

sheet to a ntuur uxr.Jar to that dcicribed in EcLcnplc Id. 

Example 23 

Lb th* aod wash i^ealm«at of fob sex® parts for ra* 
ttOtil of alkajUtsc earth csifierais of Lhe <ob*cca pectin, 
it is frecajixu-y io use quite large volumes of water if it 
is desired to reduce the soluble aiiioa content of rhe prod- 
net to a v,ry low l«v«l. io ihii case, toe use of a eaiiott 
exchange icsio to a closed loop rytzem *ttb lhc tobacco 
paru tea make it poisxbk lo cooducl the prociu «ith 
limited amounts of astir and acid. 

The use of 4 resio (such as Oo«ex 30 W) in this »*y 
don noi el ill iliir the principJn of ibis form of t/ear- 
m*nt tinea tb« rerin merely serves as 4 convenient reser- 
volt of acidity, eontjauouily rccoodirioBisg effluent from 
the stems for reuse in the rttrsetion. 

In the follow-bag example, the uu of a cation exchange 
resin permits the iraau&eht of stems «<ih 4 small fraction 
of tbeu saiural oiiratc ioc cement. Kydrochloris acid is 
cud >t intervals io retenrraie the resus, but never di¬ 
rectly contacts tot tobacco. 

The apparatus used for ion-exchange Extractive of 
calcium from tobaceo uem» eon*i«*d of a 20 inch di* 
am Her wuhlag colume fitted with a 20 mesh screen to 
Support the chuge of itrffls «od a 6 »ACb diatneicr Pvrcx 
cal umo filled with )3 pounds of Dowel 30 W-g acid- 
form toe aecbenge resus beadx Tha val-rej and piping 
pcmsiired a pump to be uvevJ either Tor recycling w>lei% 
from tb t stem charge through the column or for up- 
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'■*[, 7.* i.** ■*- tut *.ih f- yirsih.ce-.i a^'d 

m• • cr 

Is opem-r. fifty pounds ct items '•efi pia:efi id i.-.c 
• ashing column -id nnted ecu »ii(r jn'J ittey 

*«'r ati m 'y f/ct cf ■•a’.ef soluble .-njteri 4 l. Thm. ifie 
rfflytr-.i v-fe <jivt/(«d ihroyg*. :he ion exchange 

bei. rci-f^i“? jxivujr to ih< :e? of turn :u.'tc. When 
the aqueous extras:! from one hound of burtey stems 
*dd*J 10 :hc rectci.og *«r*rs. a pK of between 1.5 and 
2,0 >-ai soon altair.cO. During the treatment, tbe waters 
(lowing i: 3 m ihe reuft cniuma were monitored for ibeir 
eakiues earner*!, (Aa appreciable precipi<a« (roeyi 50 ml. 
of reins effluent treated with ammonium oxalate xod made 
basil -with ammorua indicated (hat the reun was UN* 
rat id •Art ealoura *« 4 needed to be regenerated with 
hydrochloric acid ) After sKteen h-pgri of operation. ar.d 
one regeneration of Ihe ion exchange resin, the treat- 
mint e*»i rontidered complete. A subsequent toaJyii* 
iOuwcd tha.i ce'ctutn con’.rm ul the uem had tx*e 
reduced tc Ie^glaksa a r i*i• fl Jtih of the tuning value of *.5% 
CaO The mint t% »*« •*■ '«b cold distilled water, 

pro*d !igm)y.g||py s ^&d in a ioOacco prooruifif oven 
to a final moifffiri eonttat of *boiil i?r. and ground to 
pas* a 40 mesh srreenO&hen a vn.MI sample of this po*- 
jHrl* cold ammonia. u dispersed 
Jiff 

vai than employed ai a binder 
form a reconstituted tobacco 
sheet In a manner sirmlarjo that described in Example 16 . 
jmpte 16 

fines were washed la 1 liter 
r!d of the tobacco soluble*. 
%cd with L H hydrochloric acid 
[ of t 1 S Tbs pK w*t tb«!ted 
Jia< and the curves were also 
%ot distilled wuer. 

w at suited off the docs with 
£fi«ilU4 water. Tlte fleet 
fdlsiilkd water and fodiua bi* 
The pH to 7. Th* flurry wai 
if )Q-3Q mtU aad dried to form a 
fiaiiV them *u used as the adhesive 
SonttiiuCed tobacco sheet. 


der »«s teii 1 
Immediately. 

The revjltii 

for tobacco pf§ 


Twer-fy frarjs of 
of distilled 
The fine* were5 
tunil th: mixture had a ff 
on a Beckman- 
plotted afAictt | 

After tit:iticr/i. th| 
pO ml. 

ad :a 
ate * »l i 
U ihickig 
b>4 the 
t u.*ds| 



i ro bn 


Example 27 


Twer.iy fine* were washed in 1 Jiuf 

of £iiii!l*d ■» of the tuba^xo soiufcUi. Th* 

fines were then edmjj fegjMsh h l N byJrochluric acid until 
the niituie ittd a7. The pH »u checked on a 
Be;kmia rH r-.jffiBWteT and (he curves were alto pJourd 

s-iir.tJ a tittai.e 


After rf-.raKoni the aeic 
aCJ ml. pori»on 


pr - ■ - 

. and (he ■ 

*1 


*»tir. 

*-»i wathtd off the 6 ski % 
eater. Tbe fines were r*dii>- 
i *03 mf. of ditlill&f w»ur and rodiwm bica/toeo- 
*•« w s* added 10 7 ‘ l1urT > *hjck*lted 

io a ^ new«t m evldeivo* that the pectin had 

been ?oiub.lIced.?lh**Jurr>' was wit at ■ tb k tftsU 0 1 
*0-!0 milt and str jej j ^ta Jfjrm a sheet and ib* retultia# 
vht«t was usid binder in a sandwich-iype 

reconicilu'ed loblcco w*e*t. ? 

?n each of ihJethmrSbrnplet. 20 ami ol tobacco 
fines were u a»h,id tr. I Utef of dUtilkd wattr to ««t rid of 
the loracvo soiubiet. The fines were then admixed w-itfe 
I ^ h>dmchloiL- u d until the mixture had * pH of I.JS. 
The ** »t cycckci on a Bcwkman pH machine and the 
curves tfere also plasttd igsintt th« titration of distilled 
w a*«r. 

A fie r litratior. th* acid • »» washed off th* finei w-itA 
(h/cc ICO mi port ions of dutilicd wale:. The line* were 
rcdi'burstd m 4 C 0 mi. of df-iilled viler *rul » n«gtralii»- 
uon ifent, s* irdicafrd m Table V, was sided to bring \h* 
pH io ;h| *eluc shoun in Table V. Th* siurry in e*ch case 
thickened to 4 tiiCuu* nibit which ii evidence that the 


i 

13 

pectin HjC be:er \«lv>btlard T>.c 11 j_-:> -»v» :u( il I (hivW- 

stw of mill and dried :q (orns t&aate. Tie btodett 

forotna ift way were :cs.cd io deterrrjie jt**r physical 

propel lie* Thcur prppe'ties arc show 3 *n Table V b<iou 
Th* biodef w*s used as the adheme .n a iua»(.N type 
recocxututed tobacco literi. 


10 


id 


tabu; v ~r ttiPtfiTnii or a rtm^spt • r lC:0 

»i!H **OCt|» _ 

C**/*I#U-. . . J* W M 


p«. « I 

!nvi*[. ............. ... Ate 

Ne«t/*lU*lwrt teews. . .. i't 

laupwu «aw<u.. **« 

w^iurv.. it t 

riru.u ..... .<• 

*«-<>" . a *4 

T«*UJ.: be rsw . * tm l\.. t. M 

v M t maiunin. «s.w u<- «- ■ 


*1 • I 

-rt AI 


Id- » 

i# 

* m 
a a 


■Cim NT1.0H. 
*irt wnu. 

• llC. N*U U. 


fo (he table the term* tu^c the (ollowtnt tncan«ni>: 

( |) Integrator count n propenionai to sM area uadet 
Lhc uitn-iuiie curve recorded by an Lnssrun Ten 
Machine. 

(21 Percent mo-iflur•—Tie parrrenuge of moieture 
(MUined in th* entire sheet ftrci basil). 

(31 Perccct clooeauorv—Tic perevnug* *longit»on. at 
fanakaft. on an Inairon Tetl Machin*. 

(4| TenaU*. fcf./i®,—‘Tb* breaiuag urength of »_ 1 D 
jzj cm. teal strip which it 1 inch wide; aa 4**r*t* of to mips. 

(5) Tamil* coefficient—Kg. per tm. of bails weight. 

(t> Work coelfscioac g<a. cm./tq. In.—Work 
cieos i* proportional 10 lb* product of the tensile n/cnglh 
aod the eloojcartoo. 

3J Exempt* 31 

The following Lngntdiml i were mixed into 900 parts of 
hot vnm and htated for 3 batfi at ij'—90“ main* 

uuaiivf a pK of 7,0 by adding smalt atnouou of aefsj«ou> 
ammonia. 

40 

ffl/U 

Mixed manufactuting byproducts and scrap Lahauxo . (7.9 


D ianua gai uiB ortho phosphate (DaP) _...> J 5 

Clye«ruo ------ 3 0 

Corn synip .......—-—---- —2.0 

u Potaixium sorhatc ............. 0.14 


Th* slurry was then refined in a one gallon capacity 
W|tia| BU-ndor for J &ieu*r*s. With ihis amount of re fin* 
ing. th* fibrous portion of com posit ion -wax Men lo be 
V> well di«ywrsed and thoroughly inierlocked «h«a examined 
is a dropkl •( a 1:9 dilutioA, This examination wax facfli- 
uitd by vrn gddiitdn of a small amouiu of Congo red dye. 

The composition was tan on stxieJcst »t«*l paiteli with 
«n eighr inch eagle knife set for act (Urn thiclutetac* of 
as 0 020 to 0 045 inch, and dried Qd a tteass lahie. 

The *v. ttreng^s of Lbt films wax deicrtnxncd On a Scott 
Sertgraph IP-2 ssaiag l inch wridth tuip*. The center of 
each strip was «<i with dHt*Med watce on bosh tide* and 
allowed <o become thoroughly *ti ihrough (10 seconds 
60 ar one minute) before actuating the ftnlile merhaniim 
These film* lho^ed tha extraordinarily high w*i film 
itrengih of |4h grtmi ai a film wtighi of 9.5 gramt per 
square loot. A nigh wet streagth is highly desirable in the 
preparation of cigarette filler, and mum that she iub- 
C5 sequent manufacturing performance of this material will 
<■ ifrf H that a{ (he firesi j'wi<» dC l*xi tobecco. Such 
Mrtrt|th is un.qucly obtainable to Ute pretence o< lh« 
libcraied form of pectin described in (bit disclosure. 

We claim: 

To l. A ptacsu for producing neconstifuied tobacco sheet 
cnjicrial uhich ajmpritei contacting comminuted toba cc o 
parts uisli « (rearing solution containing a reagent com* 
prising ammonium ortho phosphate so at to destroy (he 
alkaline tirth metal cross-Unfci which hold the petiina* 
7.1 ceous maiefial in«J thus occaiioning teltaac o( (h* pectins 
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3,420,241 


by 0< :3:rru;<Jn cf * pr«c:pitai« com p r inn£ a -> w'wl-.bic 
cijLijn cr mifOeii-Jf' »*li» >ixl Anally za_tti n j iOi*^ca 

•j"vl l&« ^ mj ,'er.ued pv«f<tu to fortTi « r«foaiUut<4 

tUeci, ‘Ik psrticiv wrvinj 11 i btruie' .'of lie ;rei;«d to- 
bicco jar'j in Jat f\n*l \b«r*'-- 

fftfirtscti Clfed 
UNITED STATES PATENTS 
I.634.|?9 7/ I ?i 7 Nenji el at. 
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TO SACCO SHEET MATERIAL 
Juba D.Jtind and ReWn 3. Seiigmaa. Richmond. Vi. 
walc-bors t© ftliip Men'll Uxciryoreiid, New York, 
ft.l m a corporation of Virginia 
~ o Ora*in<. Fiisd Jwec 14, I*«, Ser. No. SS7.»0J 
1 Claim. (CL iJi—17> 



ABSTRACT OF THE DISCLOSURE 
dixcloxore relates io a pracesi far producing a 
:r composition (of uu in (>* manufacture of reram- 
^ icbaccc. Thg binder Lx mad* frwrv tooacco pt*nt 

fTxnt aad involves (ha um of the niturtlly Ottttfridg to* 
pectini. which are obiaiaed by a process in which 
„ frttoniom acid pocsphaie is «mplo>«d to ureat lh* ;o* 
'c^ plant parti. The treatment involves ihr destruction 
alkaline ttnh metal crosa-tioti of the tobacco 
Lh< release of Um rout nag <obac*o pdetins by a 
nf action and <M depositing of the released tobacco 
4 oft the treated p'am parts. 




application u a eoafiftua ueft-in-part of apfUication. 
o. J34.009. wturh was filed oft Jen. 4, 194*. fiO~ 
adindoaed. and which, if Utfft. Il « continuation-in-part 
f application. Ser. Mo-140.130, filed Nor. 16. 1942, bom 
ed, and ipplicatioa. Ser. No. 141.99?. filed lan. 
62. now abandoned. 

_ ifiveftiioft relates, generally, iO tobacco cumpusi* 
land met hod i of producing such core positions- More 
J ula/lv. the invention relaiet to improved adhesive 
^jnacelisti ax binder* for reeoAMituesd tobacco tontpoti. 

In addirioo. the invemion relates to methods for the 
Kuciioh o( novel adhesive tromoosilircm comprising 
"Tobago peeuiu. to recoftiuctiud tobauep containing to* 
j peciins u binders, and lo smotiAg compotiiiom 
made therefrom. 

wring the production and prooewmg of tobacco pred- 
}*■*’"« ■*in|. blending, theft forming, dining. 

drying, cooling. screening. shaping and pectsgia*. con- 
Wb* amounts ot Urbaccu fines aad tobacco dust are 
uerd. It (i known that such tobacco fines and dust can 
ntHAetf with a binder io form a coherent sheet, 
r iiMitibUi Wil loha-ieu ud which is commonly It* 
| io u reeoaiciiuted tobacco. Oft* method (er mak. 
editviH tobacco of (bit general character is dls* 
in United States Patent No. 2,73*.510, wherein 
Sbeeuu floes and 4usi ar« applied to a binder made 
of ciAurmclb}I cellulose. carboaylmethyl hydros)ethyl 
cellulose or a suitable salt thereof. Tbe binder. Is tuch 
com pot* lion a. ranges from about }% to about 10% of 
the weight of >h« looacco employed. United States Faieni 
No. 2.701.173. describes * biod«r for reconstituted to¬ 
bacco which consist! of a plant gum. principally of gaiac- 
lominnin. Un led Statei Patent 2.J9Z5J* to Frantenburf 
4cxcrtbei, as b*cd«rt for reconititured tobacco. various 



2 

water-soluble polysaccharides. such as aiemic and pesitmc 
aeUs and their sodium and pomitum sales, derived from 
plaftss o-ftcr than iwbo^co. for example derived from c-i- 
on fruits. However, the addition of cellulose binders fur- 
2 iher increaics the amount of cbUuIqsjc material ul the 
product and tends to create u acrid and bitter srr.okr. 
when the product Is oa-iO to make cigerctiea. The natural 
hydrophilic eclloid gums such as guar gure. locust scan 
gum. atluj and other cnrr.monJy used materials, such as 
frith mosL have additional ditsd*amag«. Tbeve male- 
rials contain proteins and other material» nor found in 
tobacco which add disiinCtive flavor* of their owq to to¬ 
bacco products during tmoLing. Thus. Frankcohurg. in 
describing the use of —* ter -xotubie poly vice hat id et 

13 derived from plants os her then tobacco, teaches that care 
tftoold b« cxercikcU that they* must be in a itate of ic- 
ftiumtiK, Frankeftburg teaches (hat these materials should 
be free of extraneous mailer containing tompoeod* of 
nitrogea, particularly pcoecins, and compounds of sulfur, 
irt phosphorus and the halogens: i.c.. compounds giving un- 
desirshU products of combost^rt or dry distillaiioa. Such 
refining is often t very tedious and difficult onU Otx, 
The present Invention -makes potsilrie the production 
of improved reconstituted tobacco by a method which ii 
simpler and mors effective than the mcihodi previously 
eenplftyed. The present method does not require re fining cf 
the binder and ix therefor*, more easily and efltcMftiiy 
employed tluQ other method^ tor making binders aod 
for raxkin* reconstituted tobacco. The reconstituted lo¬ 
go bsiXs which it obreined in accordance with the 

invention need not contaio any additional cellulate or pro- 
teinmcetMss material which ia foreign to tobacco, since (he 
binder which is employed may be derived solely from to¬ 
bacco, and nay be produced in such a manner that it con* 
Id tains no materials other than those which naturally oc¬ 
cur in tobacco. Thus, reconstituted tobacco produced in 
iccordjntr with the invention, ctn be so formulated as 
io be similar in yhysical jKofenm and chemical com- 
podtk>ft to natural tobacco. 

*0 Th* term pectic substances 1 will mean tboae substance* 
which «r« found »n many plant produces, and which con¬ 
sist eswnuaUy of portiaily methylated gslaciuronic acids 
Joined ift long chairrs, 

T7t« pcctic subitkftfttt found in tabacco ptanu contain 
<3 acstyl group* ond differ cesnsidenWy from commercially 
available pectins found in o»h«r pJmu. inei^lir.g sugar 
beet' pectins and ettnas and fruit pectins. Tobacco prtxo* 
pectins art sniqu«ly insotuW* in ho< waier a* compared 
wills pcoeapecrios from d»»ny other sources end comprise 
*° rrwlnly wtter-ifttoluWe pecuru (p« tope* tin si consissiftR 
of the cmlfium and reatnetium aalif of partially citerffied 
and slightly acetylatcd polymers of gmlavturnnic acid. The 
divaien: calcium and/or magnesium atoms act at crow- 
35 liaka between arid chains, thus making the polymers 
water-insoluble. A* xa ill««faiion, ihe irructure of (he 
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iSliu.Tt { r j. tl.wl ji :y 

'r;f;' «J yrccipitatirf >Tcn:» -n.e^ r.x\ tc ct. dIqv<cj i': 
ihe Alia!, meici ?hai?^»:ci ri>i- ,*x*t. c :St 

A Iwiii metal onhopfOiJi'im xftd 1.1* imaemJ.Ti 
cfr ^cpi.j'p.'ijin. ueh a if« p^ojpMcea *nd 

anrr.ati.um er'.r.opno*?haK. j;:=ura anno phosphate- 
par.ii;:um cr:f»op buvf hate. scd,um dthydrog:n orthty* 
pfOipftjtc. i.tifflyrtrjm 4«hyd.‘cgcn o". ti«7ph»Ji ?h a Ir, polXi- 
n.m di/Tj-cr^gm orthophosphate. diimmonium mono- 
h*_lrojen artficphoiph*:*. duotfium manohydrocen octbo- 
photpfl*le and Cipotassium mono hydrogen orthaphot- 
;?)■ »:e. 

If. a lec&nd embodiment of this inv ca tioQ. the cross* 
.’ir.fc desrrovirtt fe*c«<tc ecri by uTJtaer.ng U\c calcium 
or mat-^eiium. thereby removing the calcium or magne¬ 
sium a:o m» by terming a complex cherc^tth. Suitable 
rci jr^ti o( t^u L> p* include any sequeitering afettt which 
win form a complex or cheUic wish ihe calcium and/or 
m*tne*ium. -.hereby removing the calcium and/or magne¬ 
sium aad nuking them unavailable for recroii-Iinking 
fte pectin. Illustrative of such uducaKrinf agents are 
lene -diaminftctraaeetL; acid and similar imoo jciot. 
■ti metal p©J> mew phosphate* such a> ULr»>av«(a- 
ph.itphaut. he time tap hoi ph airs and ifimexaphosphaiei. 

S ohoipharct and tfipoirphoiphaits. such « tedium 

metaphospha:*. f*lr»w»dium pyrophosphate and 
atodium iripolypboxphet*. The mechantim which 

_/* when a icqueitCfiflg aferu ii employed is the 

tvxbon of a cLciaie; calcium and magrvciium ions arc 
no^ longer available to coaibir* with ihe pecixie ions in 
uons. Many carvrally occurring amines and peptidei 
also effective ai sequestering a£<au for calcium and/or 
rafnexium. Representative cumoJci include alaoine. 
as tie acid, glyciax, glycyl flycine. glutamic ccid, »trine, 
nine asd 41-lodo-l-iyroiine. Amino acids that arc 
Cti<*« as ehcUUAC soiubllttiag a(epu Include beta 
nc. N,N-di*e«k acid: amino barbituric acid. N.N- 
auc acid: 2**mino-b«nroic acid. N.H-di*er<ic addl 
aminocthy Ip hasp home acid. N.hMiicetic add: beta- 
ooeibyisulAnic acid. N.Kkiacctic acid and eihylene- 
nt>[(tru:tiw acid. The pH of this reaction should, 
tier* ply. be between about a and about 10 and the tern* 
p*crxtutc should, preferably fcu between aboul 0* C. and 
about l J J* C. for a period of from about 1 minute to 
afc|£u* lid hours. 

” rre«.|iek dntrcyinfi rrtfim may also AiMiiM 
itially as a precipitating reagent. in acsordance w-tth the 
jt embodiment of this invention, and penally as a 
[ucaterinj egeni. in accordance with the second ttnbodi* 
of ibis iavtouo*. Such a f<*f*ar, for example, U 
jitwe/iiun m on oh y dr open ur Ujwpliu^ph-*t« (OAF), 
h it l particularly preferred material, in accordance 
the inTtniioa. 

a ihird embodiment of this inversion, the crosslink 

'trope* reagent jj an acid wash which fjrmi the re* 
,ed but insoluble free poetic acid and soluble calcium 
magnesium saJta Generally the acid **sh will com* 
pr^t an margin* acid, such as hydcuchloric acid, phos* 
ric acid, sulfuric ac«d or a similar acid, which will form 
ciuble calcium end asafnesium sails under the followinp 
dition*. Hydrochloric acid and swlfurk acid arv panic* 
-‘v preferred. The «id m*jr be employed as 0.25 N 
■kom. but b preferably employed ai 0.5 N 
, ’’“he exact dilution and amount ro be 

kiyed «u, ih tb« panicutar acid which (j used. 

THpaty teinf octe. y that sufllcicfU acid tx preieot 10 
conven ibr celciutti and m»|netium preut-»t In the tobacco 
being treated to (he calcium and magnesium salts of the 
acid. The acid treatmeal b preferably conduced si a lem* 
p*rin«*C nf J rnfn ahmit — I 1 C. tn about 30* C. The acid 
:rsair>*«nt comprises reading ihe lobacuu p-r:» wiih ihe 
acid ur.itl the resulting rrisiure bu a pH of from about 
1 (1 ro abou: 2.5. Preferably. ih< pH i. brouiftr to from 
abou: 1.0 lo abuul 1.7. the most desirable pH being b«- 


6 

•<«" !-!5 s’J If 5 TSi. :r«si.r.»*'t * .‘.t f z -^. 

djc:eJ Irj.Ti lifli; ’.0 m ^ 2-i lay-j. 

p*c on the «.£f s'. :he '• psr'. e'ct. tS< i< * ei*i.- 

uam ^.h.*.h are far r.his eme^C-mrnc of iS« 

in*-er»i«oe ^isy be aehifv.^ ; * s U|e -{ 1<1A { ., ; *i 43tr 
.-eiifii -AhiCi may or nsec, * ,ih scumble recycle 10 q j:i^ 
:h« -Jcsirrd ?H of ihc soiu:ion doriot :.‘«at,n«rt. Thz ion 
«x;han;s :es«ni tray be used aad f«l«h«rated in accord¬ 
ant* wi:h 1 be usual practices lor tuch resins. 

Preferably, the miaiurc resultisf from ifcc acid treat- 
irciu is then u.ained with water Thus waicr ■<.*»& Tt=P 
is preferably conducted a; a temperature of l:oet *bo-ut 
{3' to about Jj* C. sod. preferably, d.siiikd eater is 
employed, ^hen this Maib step ii employed. sufUctot 
wgier should be used to remove the calcium ir.d mag¬ 
nesium salis of ib* acids, which ntu are formed La the 
ebo«e-described ircaimani; thus, ihare ihould >r at least 
I volumes of •* Her per volume of the mixture resulting 
from the and sfrumc.ic. The wish «ai«r is separated 
from ihe tobaccu by arty suitable means, for example, by 
vutiducuiig the wasl; is a canirifuge. Mi«r ptcis. Bucbtxr 
funnel, or any auicr apparatus from which liquids can 

b« iuhsiasitially rtmonJ from solid maiciali. 

In summary, in the first step of the first embodiment 
of this in-vxnifOti the treating ageru Z-R macks tfie 
calcium and'or aaincnum cross-hets of tobacco pro* 
lopcetis and forms 1 prccipiuie which it a salt of 
caletwm and/or oiejnuiua, thus r»ra->'Lflg the uleiuoi 
and/or rrurtfium from the praiope:iin and Irons tl“* 
Mjfufion. tn ‘J<< fin I step of the sccand embodiment (be 
treaung a«er.c 2*R is a Mooeuerini agent which forms a 
chttM* of the magnesium and/or calcium frum tbc 
tobacco protupcciic tad aulas tie calcium and/or irug- 
Qtiturn uoaviiiiou for rxcombmuig * ah th< pcetiai. WmZi 

eefiain rwacents, such ai DAf. the ft;*t nep of the pnt^nt 
process may com prove a combination of the Rte^baaismi 
of the fl/w eAbodimepi of this iavention and the mrcfii. 
oitm of the scrocd embodiment of Uus iovtaikn. Is the 
first tup of the third embodiment of this invention, tb* 
Lruliag agest Z-R ia u aud wtuxb aaaikj the calcium 
and/or magnesium crosi-liaLs of she tob^ccu proaupeeiiA 
and fortni ike soluble calcium add'or /ftagnesiuai salts, 
which are then w«j/*e«J t«}y from cunract with vbe 
peer ins. 

In (he lint step of each of the first two cmbodiscati 
of the invention, the pectin which retells h in condition 
for release from the tobacco cell siruciurt. R in Equation 
I being a monovalent inorganic cation iuch as tedium. Ip 
the Am Me p of the ihird embodiment, the insoluble per tic 
acid r*Mkiog from the acid treatment must be meted 
wilh in alkaline maieHal before it is ia condiiioa for 
release from the tobacco cdl structure. 

The acid treated pectins are placed ia cooditioa lor 
release by bringing ttx mixture resulting from the acid 
iroimcqi, *Ad preferably, alter the water wash described 
above, to a pff e-f from about 5.Q to abowt I0.J and. pref¬ 
erably. from about &J 10 about 1.3. by ihe addition of an 
efkaiilte material. Suilable alkaline materials include am¬ 
monium hydroxide and alkali metal h\-drotrdet. for ex¬ 
ample, sodium hydroxide, potassium hydroxide and lith¬ 
ium hydrotjdc. and alkali metal salu. such as sodium 
bicarbonate, sodium carbcmie. sodium phosphate, and 
similau sales 10 eoovwrt «h* pvdtc aeuj 10 * soluble form. 
The alkaline material may b« any -sier-solubl« coca- 
r*Otin<4 containing 4 monovalent (Aocyaorc CStion xod 
capable of praiucing hydroxide ions when dissolved in 
vster. The temperature of this step may be from about 
— 1* C. to about 4J* C- bat U. preferably. from about 
25 to about 55* C. The alkaliar uaaierjal is prefecaMy 
in lb< form af »ol*d panicles or »n ihe form of * solution 
hjung * cwn«nirwiion ol from ahJi»t S to abwwt SOfi - 

Once tax loaaccu poeiinx bsve been linersied from 
the tvbacco. by the removal of ihe cajciua aod JUgntLium 
crots-lutkt. /hey ihcuJJ bu releaied from Ihe inrenricel 
of the ttfojcco. That ii. they will b* Tiadc a>aiUb : .c to tae 
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3 i L»»cL«L jiiu wocicJ »ii!t 'uuilio* Jisllled wj :*t 

canraicunj 9.3 grams of dki.xirr.o.-.ium c\ono;*>.;rogen 
on^apnoipn.'ite (D.^T; The O^* 1 w *i sJiieti on th* 
Va.it uf JO frame or DAP pr.- 1Q0 jfjnu of stc.-n* (which 
co.iui.icj :2 ,- r fitjiic-re. ty we.jjiu). The rt suiting siix* 
;urt wji Lwilci 3i It* heat (or one hour The iutc« *4* 
tfien tir.t eerr*iv,*J ham this au.tu.re by hunt. SwJid'. 
for ;t.i triple relluiost and vand. acre dic.n further wp*- 
.**led from (ftc jui;« by ccfltrJugiag. Thu cL tv iuiC-c from 
both aperatjutvs »n then eu,uj with “ 07* *!t*j«ol <o 
form is* 1 . w hich * u i twn tqutfttti out us cheese clcih. 
The gel transferred so » Buchner funnel where if 

wat wished 5r*£ with acctuse and then with e:ByJ «Ui«r. 
Finally, the jcl w*u placed in « vacuum desiccator and 
dried. The gel wx* suitable for uic ia the preparation of 
a recorttmuicJ loCucru ui icvonfjn^e »u U il< lcm.- hinge 
of ihe present invention. 

Example 1J 

Burley tobacco sulks wen separated fruo conical I is* 
sur^, woody Ussue. and pith. A simple of each was steam 
ed with lOT* Mdiuei nrboiuic Tot JO mien tea at 
■ pfiere pressure end for 20 riauU] si 20 p.i_i.g. 
Afii' this cooking. th« woody tissue was still bard nod 
coukl not be pulped in a Wirjjj Blender. The cortical 
e add pith *cr« wit nod pulpable. Each of these 
r two pnpsrshots were suitable for use in the peep** 
n of reconstituted tub tcru. 

£ r mripU /•/ 

C*at rse crourvd bright stem ’obaeco hoes (10 grams) 
washed thoroughly i« cuid w«l«r. nod the* pia«d 
boiliog aqueous aofuiioa of 3 grams of d i s mm onium 
oflydrogea on^opheipTi*:* aosl cooked far 5 minutes, 
mixture was then pieced in s Waring ■Irsdsr, After 
. ry short period in the blciJar. the mixture was «m- 
*/{e-l to e viscous. ftoe. impalpable slurry: wherein (he 
" cco item particles bad hti completely separated to 
t» of cailuiar hoe. This impel pebi* mats *u tuiuble 
for’use as a binder ia recoauixuud tobacco. When ra¬ 
id with tome of the coid water wixhuigi removed 
.ic first step, the impalpable mass immediately be- 
c«ii« viscous and eventually jelled sc a soft mask 
Foe further comparison, a similar sample of coarse 
gcojiad bright uem &mt (30 grams), was dispersed in 
‘ ing water and rooted lor about 30 «tiAU<ei with 
grams of dbeunonium monohydropea cnhophvf 
pb^e. The pH of this mixture was brought to a value 
] by the addition to the mixture Of 30* aqueous 
orua. The psrules of tobwteo cOuid ibeb be re* 
fined to a palpable pulp, similar to the soft mads pro- 
_ d in the ex penmens described in the first part of 
is example. 

£«w»i»fr IS 

rtey totweea stems {W pound) war* ro»»r%d with 
tied water, allowed to stand several hours and the 
v-sir £ec*M*d. This step *u repealed several tfrrea and 
fcypy t.ae atems were covered with distilled w«u* coa- 
g JO mi. of eoarewirated KCi and Uft ovexoight at' 
C 

tier luadicg a**mfglu the acidic wiser wax decanted 
the stems washed repeatedly free of HCl ueti) fb« 
water gave m prrdpitai* when treated with silver 
pitrji<* Mlwtioc. The wirn were then cohered wdb de¬ 
water cunts ini ng 1 5 puru of sodium carbonate tod 
overnight el 24" C. The pH of (he sample, tbe fol* 
monunf, »« 1.1. The stems wera twjflca and 
m, were easily disinlegrated with Um Angers and 

rhe mu. ' Vvno*eoia*U aod emplujed. u i 

bir;- ’ao-w 
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ypeh to?, »;-inle« net: aa s .'ired **. n i ti*ici 
J4ci.' mixer. 

O^c hundred and ^s'.Iocj of »a(tr -«-« 

placed in the tank a *.d bta'rd tu a cmp<r;iv.r< of let * 
j 5. Cr.« !iuftd/«j *-;d >*bi*<:jk ,* 0^10, of u*!*m i:oj_- 
c j (nulled ;o piu 4 4 mesh per mch sieve) i;erns acre 
ibJed. while aperatinj ihe Cowles ci.sxr at a Isw ipeed. 
AlsiOti imnieiJixtely after the m-Juan of (he u>cur.o. 
nice ind unc-quorter pounds of dummanmm monhidro- 

!»• *«n orthephu.pnai* (fcthtucaj gr>c«j »-tr* adeed us fe* 
mixture, AmnwAii (aaiis'ing . <gy weight NH,) *n 

added to sdjuit the pH io 7,t. Tbe mixing in¬ 

creased u 1700 r.p.m. After » per.od of 3 minutes the 
temperature of ihc truxture «u 19a* F. Mo.i of ite 
1 <* particles in the auasurc were soft enough to &t imcarrd 
by band ana the mixture oxd a jelly-like conisaiency. The 
mixing »ai continued for 1 hour to obtain the ^ixbeu 
poiaib!* list* of dii..ftt»vatioc. although s U tmouit 
period appeared to be sufficient for ibis purpose. 

20 The viscosity bf ibc mature was fouad to be I0.4CQ 
eps. and its roUdx coauat was found to be t.35& by 
weigh!. 

Tbi* mixture was tbeo employed os a binder, bcisg 
pttmped through a filler to storsgc tanks atU *ub»e- 
lu quudy ipr&yed oq tobacco by the method a si equipment 
described ia U-S. Pnieat 2.7J4JU. Il %as sppl.ed at the 
rail of 3 grama per square foot io form a reeoruutjted 
lotacco sheet having the toils* ic a physical properties: 


30 Basis weight, gm*-/fi-* C1J -----10-2 

Moisture come ns (percent by weight) 13.0 

Tanaiic, kg./in, ____ 0.12 

Fold lentil*, gg^in.__0.0 

Wark-to-br*ei, gm. ecn./fL* ( 2 )__ 14-0 


33 tn «">4#tk4 «it i*« lerr-eusu. ,wujiu t^Skteu rwif- 
•“"trjiiii tf»* "< n«i»t«,< 

I Si Cjopand t»r aa lattgrater attsebed t> tLe ta.tr*a 
T*n».U 

Exam J pit 17 

Burley tobacco Mas were w*»H*d in cold »«t*r where- 
99 hr, from abcnit 7$ to IfHJ of the natural otucni of 
watcr-sciubU mbilaneej were removed In the wish water. 
The mnu war* tixn drsed and grosuvd and sued to snake 
* bloder m follows: 

One buadred pxnt of «*ur were brought io i uya- 

*+ perstur* of I9i 4 C, and to this were added: 

T.QO parts by weighs (dry basis) at the washed hurley 

items, 

1.05 pacta dsxmosoaium phoipHatc, and 
0.70 part of glycerin, u a huenecuat. 

Coaecsusted aqueous ammonia was Uteri sJdcJ tu 
tone* the pH Of the mixture to a value of at least 7.1 
but ins higher than 9.0. 

The mixture an then tlifred for ooe hour and iubv<- 
quceiiy refined its a disk type reAoer unti! brtur ihxo. 
9P% of the pulp (in «ggg ij waicf) could he shokxa 
Lhrougb an II dutb sieve. 

The resulting meterial wax shea traplo-ytd as a binder 
foe lobaeco plan pens to form a rrromuiuuU wbatcu 
40 sheet tA « axAoer ixosalar to shot described io LxaopW 

2fi. 

Exampf 4 It 

Burley in harm «i« au were wxxhed in cold water where- 
CS by. from about 75 to 107% of Ue natural corucnt of 
w*t*r-iohibf« substances were removed ia the wash wxier. 
The ».em* w«* then used directly ia sh* w«i coodiiion 
10 askc x bipdcf ax follow s: 

Om hundred parts of water were btought to a temptra- 
79 lure of JP3* C.» and to this were added: 

7-00 pars* by weight (dry basis) Of the washed bwrlcy 
stem i. 

1.05 pam dixmmonium phoiphatr, artf 
7 j 0.79 part of a glycerio. *» a humectant. 
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Concrn.'rated aqueous immonii vra* thsn sddcd to 
bra:* ;he pri ot :,Se mixture ta 4 »alue of 31 icM! '.l Out 
no higher :hx« 9 0 . 

The mixture »m t.^«rt Stirred far one hour and «u*» 
leque fitly ref-ned ifi * d.*V type rennet until to:t«r than 
99% of the pulp (in cxccm *a:cr) could be shaken 
through an It mean 

The fowling material wij then emplo>«d as a binder 
for tobacco jtertl pan to form 1 rrcoauiiutcd tobacco 
ihcet in a ra-iaoer similar ta dui described ifl Example tn 

\6. 

Ex&nfl* 19 

Burley tobacco iusi **n wubed in ce/d *■ a'-er where* 
by. from about 7 S to iOH of Uw aaiural cotuccc of 
wxKr-voiublt uibiuncwi we-t removed in the wufi *■* 
v»u«f. The titmt *xrt th«o dried and ground and uwd io 
make a binder a* follow: 

One huridret! parti of water were brought to a leropem- 
ti»re of 193* C- and to ihu *«« added; 

SO 

7,00 parti by weight (dry basis) of the wuhed hurley 
mi. 

parti diimmodum phosphate. and 
part of irieifcykn# glycol (TEG), «i » b»m«tai»i. 
Conecotrarad aqueous ammonia was then added to 
bnnf the pH of the mil curt to a value of at l«ast 7.1 
c “~‘ higher than 9.0. 

miiiun w»i than ttirrwd for wm hour and eub- 
nt;y rcAeed la a d»3T type rcAaer until better than 
£ the pxtp (in rum water) could b« shaken 30 
ao II raesh sieve. 

ruvltiai material mi >bet employed at a binder 
^*r^ pieau parts 10 farm a recamuteud tobacco 
:t io a meaner similar to that described in Example ^ 

Ex^nfi* 2Q 

Burley tobacco items *«r« washed in cold water where* 
about 75 to S94t o( the natural coamt of 
■soluble nikuacq ware removed la the w**b 40 
The stems were then used directly in the wet ton- 
to make a binder at follow*: 
hundred paa-u of water were brought to a ta si¬ 
re of If S' C., sad to this were adUfcd: 

7.00 pert % by weight (dry bails) of the washed Vurky 4J 
m*, 

pans <Hvnmonivm phosphate, and 
part of flysol (TEC >, at a humectanC 

fit rated aqueous ammonia was then added to bring 
of the mixture to a value of at least 7*1 but no 59 
than 9.0. 

miatura »u then stirred for otx hour and sob**- 
rvftnrd in a diik type redder until better than 
UV pulp fin ftevu water) could be Usatee 

_art II mnh tir**. ** 

Thr rwnih.Lag malarial ww then employed at a Mnder 
tobacco plant parti to form a reconstituted tobacco 
| in a manner similar w that deacriked ia Example Id. 

£ v rerwfH> 2/ M 

Bright tobacco stems a ere washed in cold water a here* 

Mn about 75 to SO3e of the natural content of water* 
te sub wane a* war* tet ss ovo d is the weah water. The 
i were then dried and grwutd sod used to make a 
r «* follow*: 65 

hundred parte at water were brought to S tem- 
ure of tOd' C., and to thii w*c* added: 

*7.00 parti by weight (dry bails) of the washed bright 

(flue m«d) stains, 

1.05 pant dbmndiwm /ihoaphat*. and 
0.70 part of ulyrtrio. as a humect ant. 

Concentrated aquemrt immenii was then abided 1*1 
brinj tfw: pH nf the mixture la a value of at kail *-0 
but no higher than fi.5. 72 




1 5 

M*s rri .turc * :t the* jttrrctf Vr f**v«' mi n.3 ■ 
SCfljgnJlv I’-J'kd in \ J*.W :>pe fc.tntr jrtd setter ;7;* 
9^^, a: the r'J‘? f.eu *sur> «3uid t>« :ncLc-! 
(.-.ri'Ufn u t $ m*ih *,< « 

7>: ;<i«Uin; material »ji i-S*i enplj) j; i S:6er 
Jrtf looa.vc pl 2 ::l -iris u Tuf.-n a recoMU, 

»ne;l ia a manner smilar ty that deirribcj in jmpi? I i. 

22 

Briyfu tobacca tiemi were ,n •&, j ujtsr •here¬ 
by. from Jboul 7i M of in* natural cooteot of 

«-ai«r-5olubl« «ubtian««» * err ««#<«! ii tr»« *»ih warrr. 
The utmi w<r« then u»*d dirrsily in the ~ci coediuon 
to m*c« i binder as follow*; 

One hundred pans af ’•ater were bfouthi io a tem- 
reraiura of 100* C- snd ifl thil w«fr idJci: 

7 00 puli by w«f|hi {Jry ba^is^ of the washed briftl 

(hue eurtdj stem*. 

1.0) parti Ct am mo-mm pthmphai*. and 
M)5 parts diunmanium phovphau. and 
0.70 pin of glycerin, at a humcctaai. 

Concentrated aqueou? ammonia then -added to bring 
che pH of the mixture to s value cf at least 3.0 but ao 
higher this 1.5. 

The mix;are vu then stirred far foeif hours and sub- 
seouertiiy refined in a dbk tyr* refiner onltl belter lhait 
99% d the pulp (in strut «i:«r) could be ituken 
through •« II mcih liere. 

The resulting ttthierihl was then employed u 3 binder 
(or tobacco plant parti to form a reccmtitu^d loPacco 
(best In a manner sinwJar to Uvat dsKfibeJ in Example 16- 
ExAnifiU 3J 

Bright tobacco item «wte wuiwd In cold *i»f where* 
by. fmen abooi 73 to I0TJ of :h* nirunl cooieat of waier* 
soluble tubsiincei were removed in the vub water. The 
stgm acre ibex dried and ground and used tu maka a 
binder as follows: 

One buaUred parti of water were brought to a 1 cm- 
peftture of I DO* C- and to this wen added: 

7.00 ports by wetgbl (dry basis) cf the washed bright 

(flue cured) Kntu, 

1.05 pans diammonlum phosphate, and 

0.70 part of trklhyknc glycol (TEG), at a btamcctaiit. 

Concentrated aqueous am mania was then added u» 
being the pH of the mixtura to a v-al«,e of at lent * 0 
but o« higher than 1.5. 

The mixture was tiwn stirred foe four hours anj sub* 
tequcotly refined ia a di«k type reflect «ntil better than 
99% of (he pulp (la etcava water) could be shaken 
through an It mesh sieve. 

The resulting material *u iben employed *» a binder 
for tobacco plant parts («a form a reconstituted tobxcso 
sheet in a manner similar to that described in Example 1S- 



r^-mpfr 2J 

Ingju tubacAS vUmt aera washed in ccld water where¬ 
by. from about 1J to *0% p( the onural cowtwnt of 
* at*f-*olupl* tubsuotri sen retnosed tn the eiih viler. 
The stems were then used directly in (he wet condltioc 
to make 3 binder at Toilowt: 

Oee hundred parri of water were broeght to a lam* 
pe/aaurt of 100" C.. and to this were added: 

7.00 part* by weight (dry bull) of the waabed bright 
f flue cured) Items. 

1.05 parts dhmmcnium phnaphate. and 

0.70 pan of trkUnlcne «J)»l (TEG). *a a Humeciant. 

Concentrated xquerus ammonia was then added (o bring 
the fH •'( 'He mHt<r»e l«* a «r.sli»e nt w lean SO but 
no high*- than *.?. 

The mithire w.n then stirred fur four hcun and iutr* 
tcqutnity r<flo«d in a duk t;pe refleer untd feeder than 
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9d*"i of the pulp f is cK^tat «iir) 
inrauf.l an [ I rr.eifc »;*ve. 

T7t< resulting 1*11 (hep employed <i a binder 

for lobaceg plant pans io furm * reisruiituird lebxeso 
thret i& a, manner umlaf trs fhai Jstc.’ibrd ift Example Ifi. 

E.xanr/^c 23 

fn ih« aetd wash tfeacnicnt of tobacco r*rt» for r«- 
mu^ai cf alkaline earth rniwnh of the tobacco pectin, 
it ie necessary to wi« Quite larjg volumes of wxtef if it 
it desired lo reduce the soluble talon content of the 
product to « »iry low- level. Ln this coa*, the me of a 
caiion exchange ream in a closed loop system -with ih« 
tobacco ;>/(( can make it possible io conduct life process 
*ith limited a/rounti of «il«r an4 acid 

The use of a resin {such as Doett SOW) in this way 
does not at all alter the principles of Uu* farm of treat' 
ment dnee the resin, merely serves ai a convenient reser¬ 
voir at acidity, continuously r*eo«td«« tuning effluent from 
the sums for rru** in the »iraeiitia 

Uie fDlle* ui| ctampk, <hc use of i cation ct change 
penniu the treaiment of iismi *>lh a smalt fraction 
if natural nitrate ie« content. Hydrochloric acid it 
used ax Inurvab to rcgcocme the ruin, but eo« directly 
acts the tobacco, 

apparatus u«ed for isws-wxchange extraction of cal- 
from tobacco umi tomwcC d • 20 irch diameter 
ng column fitted wjifc a 10 fnnh screen to support 
h*rg« of tttci u4 a < inch diameter Pyrcx column 
with 13 poundi of Do** ex JCW-4 acid-form tea ct* 
g» min beads. The valve* end piping perm it cad a 
to be used either for frcydutg waters from (hi mm 
Irje ihrowtfi the cotuft a or for separaieiy r*t*aerating 
ai* with hydrochloric acid solution, 
operation, flfry pounds of stems were pieced in the 
ealftittf eehiffia and rinsed **ith cold «iur uotif (hey 
oeariy free of water-soluble mauriai. Theft, the «f* 
waters were diverted through the too exchange bed. 
returning by gravity to the lop of stem charge. When the 
>us extract fnsm oa< pound of buricy ucra* waa 
id the rweydinc waters, a pH of betaren (J and 
a IMA uuifltd. During the Irtimcfti, the waters 
flowing fri»m the resin column w«r* monitored for their 
calcium concent, t Aft appreciable precipitate Dora 30 ml. 
in effluent treated with ammonium ottlait aad made 
with ammonia indicated that the team was saturated 
calcium end needed to be laguna rated w«h bydrv- 
ldd. ] After liitisn hours of operation, and am 
ratioit of the ion exchange rtaiit. the treotmvei *u 
l«r*d complete. A subsequent analysis showed that 
alciura coolant of the stems hM been reduced lu 
tun one-daih pf the lunicg value of 4.; 3 % CaO. 
stems were nosed twice »«« <o<« dteulkd water, 
lightly, and redried in a lubucco processing oven 
tv a^fUsnJ moisture content of about IQ, and ground to 
a 40 mesh screen. V*hen a small sample of this pow- 
pmi stirred with t little cold ammenis. it diirtnrd 
distsly. forming a «JT paste, 
resulting material wax than employed as a binder 
rep plant parts to form a icrronsiituicd tobacco 
tti ur similar to that described in Example lb. 

J 6 

ehJ? t. - ■-* «/ 4n*» ware washed in l liter of 

•d watt'' t<f fkl ol the tubaccu vcdubles. The fines 
ihea •dip-srtf with * N hydrochloric acid until the 
mixture bed a pH of 1.35. The pH was checked nn i 
Beckman pH machine and ihe curse* were also plotted 
against a titration of distilled water. 

Af:*r titration. Use acid *t* washed cIT the fines with 
three 400 ml. portions of distilled water. The fines **«r« 
redisbursed in <*<*3 ml. of distilled water and sodium blear* 
Senate was added le bring the pH to 7. The slurry *« 
cast st l thickness of }Q—50 mils and dried to form a 
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the:l and (!\e resuiuc; live. i*sc3 js she 
b«r.Jcf >n l>pe leionicLuiej ivbacca jftre: 

E^^/r-pU r<’ 

T-»en'y grams pf lofjcris were *;»h<d in \ I.ter 
of distilled water to get nd of the tcfa.co watubict. r»c 

flnei were then admixed with 1 h hydrochloric acid i»ni*l 
iht mialwre had a pM of 1.33. Th* pH *-s» checked on 
a Beckman pH machir.e. and the iurtn wrre ilto p)o<i«d 
agaimt a titration of dunlled water. 

After titration, tie sod *ii wsshrd of! ih* Snei with 
a 4^0 ml. pomoo of distilled w»i«.\ The flnet **re f«fis- 
burtesi t.i *00 ml. of distilled water srva toU'.um bicarbvn. 
ate was added io bnng !fie pH to 7. Th^ slurry chukened 
lo x viscous mass, which is cMdsnee lhat the pectin htd 
uern wiubclixed, The slurry wit ran u s tbvcLnctt of 
30-50 mils and dried to form a sheet and ihr rrsuliiag 
sheet was used at ihc adb<iiv« binder in sandwich type 
reconstituted tobacco sheet. 

Cxomp/ef 2S-J0 

la each of ibcac Uucc examples. kO fnt of tobacco 
fines vrrfe was2wd fe \ liter of distilled water Id tel rid 
of the tobacco splubln. The ftca *tn then admixed 
with! N hydrochloric acid until the miature had s pH of 
1.33. Tbe pH »ai checked on a Beckwart pH machine 
and the curves were also plotted igaiast Lhe titruicn of 
diattUcd water. 

Alter tltratioeL, the acid *si washed off (be flnei wish 
three JOO col. portions of distilled water. The lines wera 
re disbursed in 400 ml- of dmiJUd w>Al<; and l neutraJica* 
lien agent, as Indicated tn TabU V. added to bring 
the pH :u tbs value shown io Table V. Th* slurry in each 
case (hichedad to a viscous m«*i which Is evidence ttm 
the p^Jrv had been wriubtiiged. The llurry was <a« al 
e thickness of 30-JQ aula and dried <« form sheeta The 
binders termed In thh way were teased U> determine their 
physical propenica. These properties are shown i* Table 
V bdlow. The binder was died U the adbnhe in a ta.nd* 
*rich type netmtittuied tahaeca lheet. 
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h3 1 N'eOlI. 

In trie tab** the terms have ib* fulltrwiag me a rungs: 

it) (nwgrator court: it proportlonaj to the area under 

live ttms-strai* cune recorded ty *n I action Test Mi* 
•® chine. 

fl) Peroaot iuoi*ture«eTh* peace nt age of moiuure eon* 
taintd'm the entire sh^t (*<t hula3. 

()) pereent elongations The pcrccnute tloogjliort sr 
breakage, on an Inatron Tt« Machine, 
u Tensile kg./ltu«*Th« breaking trrregth of a (0 

cm. tati. strip which is 2 inuh vide; an average of 10 
strips. 

(5f Teruile eoefflcientw*kg. per gm. nf basis weight. 

(M Work coefflrient grit./v^. in.— Work cuefftciem is 
”® prodoriiunat to the product of the icnvie s;rtfl|th and 
the elongation 

jT-tomph Jf 

THe following ingredients erf* mi.red into 900 pans 
7 $ of hut *aiet and heated for 3 hour! at I5‘-*0 # C.. main* 
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<ai.v »5 a r.O Sr aOJing »■ 


3,333, 


Pa at 

M.uJ mj.iufieiurihg bv^rndicn til v::z? 10 - 


JlC.-y ..... . —--—-- I’ ^ 

DummuAm.T. ph^ipftjie lD.A..*J -.-,__ J O 

Crctftrt .....5.0 

Corn »ymp ....-.......— ...---- 2 0 

PotaitHim '•Q'-Mi* ——— C. 1 * 


Tht ilutry «*n ihen refirstd id a oi« jailor capacity 
Waring Slender iar S eni.-sum. With (hu amount of 
reining. ifte Sbraut poiticn of tht con position *u icrn 
to b« »cU dtiperied ao<i thoroughly vo<.<rl^krd when 
examined in a d.-op*«i ii i J *t dilution. Thu examina- 
t.oa wwj facilitated by the addition Of a wnall imCyni 
of Congo Rci Jjre, 

The cotTT?oiilien »u cut on ilainlet* iciti pa««!t with 
is tight inch angle tnifa tel for »'•! dim Uuck.i*n*i of 
0.020 t* 0.04J inch, tund dried on a ateam Ubl«. 

The wet strength of the ftl/OJ *u detcrixuncd oq 4 
Scoff Scngraph IP~Z mint I inch width ttfipi. Th« 
center of «aeh imp *n wet wiib dUtiJiad inter on 



botb lidci a»4 allowed to bwcuxp* UuooJufcliiy wet through 
(10 seconds or one minute) before a^iu-atiag the tensile 
mechantirt). These ftlmx thawed the enrear-dituary high 
wet 91m strength of 1*0 fr*tri* at a dim weight of » J 
iruu per squire fooc A high wet strength ii bifUy 
dcxartble in ih« prepgxuion of agarenc ftJttr. and 
iwurti thee the subsequent mimifaetttiiai performance 
of this muertel • IH exond that of ijw linen grades of 
leaf tobacco. Such iireamh is uniquely obtainable in the 
presence o< the Jibergted form of peeiia described m 
this iiseloiuT*. 

[ We clejffi: 

[ Tobacco sheet mateyial eomprfilag ftaely divided to- 
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bserj ;‘ipi parts <aat«, 5 ,-; ytsu.ss es-tt 

nsc-.ii erosi-n:.t, u^d Sera; jrtjirrd :> >,*« 

hrjfgjs cirtp.-iiir j i*t s,<-i of 

tit Ccnt^L^’.j O.* plioi p\f.i - j*i 4 :•<*:- 

■"{ »o<u.«oe i :cifc.*.. ;3c:?<jy.n{ S :,?■ 

9 v~.il pnwipnjvc :a destroy me aiLahae ear!.’ 

ji?; ^ . ri. i^. iine i 

(2 1 A1 .rail pj.nuilr releasing lie result.n ( tcbacco 
x.c;<ni from .he >AUhi.cts of treated .obicco 
plant parts: 

t)] Cf{x«!ti *5 tltJ lobacao pectins on :he treated 
plant part*. a.~e 

fa | Rrravertftg n« rsuJiir j tnixture. 

Ke/trrim Gird 
UNTTTD STATES PATENTS 
J.65*.179 7/1927 Naiji ei ii. 

14)}W t/lfdf Weilt et al.. 1) l— t? 

i76».7)4 11/19)6 Baadef ___ i.J I — 17 

195J.60I 10 / 1940 Fnaken burg_LJl—lJj 

).0i:.?t5 J2/1961 Howard . LSI—17 

J. 110,25) Ulti-i Batuiu___U:~i4j 

MIt.JJ) 1/1914 Pltiakeii et ai._iJi-[JO 

CTTKEft fcEFETRFNCES 

The Seoucsvaiioe of Mrtait, by R. L. Sraiih, published 
I9S9 by the afacmiiiian OJ., N.T, pp. ICS and 106 Ln- 
cluttve. 

The Feme Subtuern, by 2. I. Kefieel pages 1)4 at>d 
eJ4—44Q ineteai>« cited. PuoUabed La 1951 by Inter* 
scieacc Fublisheri inc. New York. W.Y. 

SAMUEL KOREN. fruna/J fjiant/nr r 
M£L.V[N D. REIN. Ennuntr. 
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